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ABSTRACT 
TCAP Assessment in Correlation with and as Compared by STAR Assessment  
by 
Brooke Sampson 
The purpose of the study was twofold. The first purpose of the study was to determine if a 
correlation existed between the Standardized Test for the Assessment of Reading (STAR), 
created and distributed by Renaissance, and the Tennessee Comprehensive Assessment Program 
(TCAP) Achievement Test in Math and Reading for grade 3, grade 4, and grade 5. The second 
purpose of this study was to evaluate the relationship between the percentile category of the 
STAR test and the TCAP test. The factor variable, identified as the percentile category, included 
three levels: Urgent Intervention, Intervention, and At/Beyond Benchmark. The dependent 
variable was the TCAP score. The study included 3rd-grade, 4th-grade, and 5th-grade students 
during the 2016-2017 school year who had taken the STAR reading and STAR math assessments 
and had taken the TCAP reading and TCAP math assessment.  
 
Based on the findings of this study, a strong correlational relationship does exist between the 
STAR and TCAP assessments. Overall, the strong correlation between the STAR and the TCAP 
were consistent across Math and Reading in 3rd, 4th, and 5th grades. Since the ANOVA was 
significant, a post hoc multiple comparisons was conducted to evaluate pairwise difference 
among the means of the three groups. Overall, the At/Beyond Benchmark group was 
significantly higher than both the Urgent Intervention group and the Intervention group in Math 
and Reading for 3rd grade, 4th grade, and 5th grade. There was not a significant difference 
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between the Urgent Intervention group and the Intervention group, the exception was 5th grade 
math.  
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CHAPTER 1 
INTRODUCTION 
 
Assessments have been part of education for over 100 years and are used for the purpose 
of assessing student ability and to drive reform (Brewer, Knoeppel, & Lindle, 2015; Linn, 2000; 
Shepard, 2016). The methods and formats of formalized educational assessments have changed 
over time. Popham (2008) identified the importance of standardized tests and highlights the 
misuse of scores. 
Based on information provided by Tennessee Department of Education (TNDOE, n.d.a), 
students are expected to complete high-stakes standardized state assessments on a yearly basis. 
The state assessment is scheduled near the end of the school year. According to the TNDOE 
standardized state assessments can be utilized to provide students with academic feedback 
regarding individual academic strengths and to help educators in evaluating and strengthening 
instructional practices. 
With a single state assessment required at the end of the school year, some classroom 
teachers utilize benchmark testing as a monitoring method throughout the school year 
(Renaissance Learning, 2015a). Students complete standardized benchmark tests multiple times 
throughout the school year. Student results can be compared to national norms by their teacher 
and student progress can be monitored over time (Renaissance Learning, 2015a). The benchmark 
test results can also be examined in preparation for the yearly standardized state assessment.  
In 2016-2017 the TNDOE has adopted a revised assessment format for measuring student 
outcomes. In light of this new assessment format, the correlation between a standardized 
benchmark assessment and the state mandated assessment may be questioned. Teachers and 
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administrators depend on the current benchmark tests to assess student progress as they prepare 
for the end of year standardized state assessment. 
 
Statement of the Problem 
Marzano (2010) pronounced, “all assessments are imprecise to one degree or another” (p. 
13). Sloane and Kelly (2003) argued that no assessment provides data that is above criticism. As 
teachers are using a computerized benchmark assessments to monitor the progress of student 
learning over the course of a school year, it is important for teachers and administrators to know 
if benchmark assessments correlate with high-stakes end of year assessments. For teachers and 
administrators in Tennessee, it is important to know if differences between Tennessee 
Comprehensive Assessment Program (TCAP) scores when compared by Standardized Test for 
the Assessment of Reading (STAR) test scores exist. 
This study will determine if a significant correlational relationship exists between a 
universal screener and benchmark assessment from Renaissance Place, identified as STAR, and 
the end of year state assessment, identified as the TCAP. More specifically, this study will 
evaluate student achievement on the TCAP in Math and Reading for grades 3, 4, and 5 when 
comparing students based on STAR performance level: Urgent Intervention, Intervention, and 
At/Beyond Benchmark (low, middle, high). Therefore, the purpose of this study is to is to 
determine if a correlation existed between the STAR assessment and the TCAP assessment in 
Math and Reading for grade 3, grade 4, and grade 5, and to evaluate the relationship between the 
percentile category of the STAR test and the TCAP test. The factor variable, identified as the 
percentile category, included three levels: Urgent Intervention, Intervention, and At/Beyond 
Benchmark. The dependent variable was the TCAP score. 
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Research Questions 
The following research questions will be used to guide the study: 
RQ₁:  Is there a significant correlation between the STAR Reading test scores and 
TCAP in Reading for students in 3
rd
 grade? 
RQ₂:  Is there a significant correlation between the STAR Reading test scores and 
TCAP in Reading for students in 4
th
 grade? 
RQ₃:  Is there a significant correlation between the STAR Reading test scores and 
TCAP in Reading for students in 5
th
 grade? 
RQ₄:  Is there a significant correlation between the STAR Math test scores and TCAP in 
Math for students in 3
rd
 grade? 
RQ₅:  Is there a significant correlation between the STAR Math test scores and TCAP in 
Math for students in 4
th
 grade?  
RQ₆:  Is there a significant correlation between the STAR Math test scores and TCAP in 
Math for students in 5
th
 grade? 
RQ₇:  Is there a statistically significant difference in 3rd grade TCAP Reading scores as 
compared by STAR Reading level (Urgent Intervention, Intervention, At/Beyond 
Benchmark)? 
RQ₈:  Is there a statistically significant difference in 4th grade TCAP Reading scores as 
compared by STAR Reading level (Urgent Intervention, Intervention, At/Beyond 
Benchmark)? 
RQ₉:  Is there a statistically significant difference in 5th grade TCAP Reading scores as 
compared by STAR Reading level (Urgent Intervention, Intervention, At/Beyond 
Benchmark)? 
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RQ₁₀:  Is there a statistically significant difference in 3rd grade TCAP Math scores as 
compared by STAR Math level (Urgent Intervention, Intervention, At/Beyond 
Benchmark)? 
RQ₁₁:  Is there a statistically significant difference in 4th grade TCAP Math scores as 
compared by STAR Math level (Urgent Intervention, Intervention, At/Beyond 
Benchmark)?  
RQ₁₂:  Is there a statistically significant difference in 5th grade TCAP Math scores as 
compared by STAR Math level (Urgent Intervention, Intervention, At/Beyond 
Benchmark)?  
 
Significance of the Study 
 This study will enhance the body of research surrounding the use of benchmark 
assessments and their relationship to required state assessments. Since multiple forms of student 
assessment are being used in the Tennessee educational system, determining if a correlational 
relationship exists between the Renaissance STAR test and the TCAP will be useful for teachers 
and administrators. The results from this quasi-experimental ex post facto quantitative study 
could impact the use of Renaissance developed assessments as a tool for making instructional 
decisions based on accurate data. If assessment results from a for-profit educational testing 
company are being used within school systems as a screening method, the results should 
correlate with the state formalized assessment for students. If the results from an outside testing 
company are not correlating with state assessment results, school administrators may need to 
obtain a new assessment that can be utilized to make instructional decisions for students.  
  
15 
 
Definitions of Terms 
 In education, there are terms that are used in association with educational practices. 
Below are the operational definitions for terms important to this study. 
1. At/beyond benchmark (as a ranking category on a universal screener or a 
benchmark assessment) – The highest percentile ranking group on a universal 
screener or benchmark assessment. The at/beyond group of students score in the 
26
th
 percentile or higher. 
2. Computer adaptive test (CAT) – An assessment designed to adjust the difficulty 
level of questions based on the responses of the test taker. If a test taker answers a 
question correctly the following question will increase in difficulty (Renaissance 
Place, 2017). 
3. Intervention (as a ranking category on a universal screener or benchmark 
assessment) – The middle percentile rank on a universal screener or benchmark 
assessment. The intervention category includes students scoring between the 10
th
 
and 25
th
 percentile. 
4. Multi-gate screening - The strategy of using of multiple assessments to evaluate 
and correctly identify individual student needs (Levitt et al., 2007). 
5. Paper pencil test (PPT) – An assessment that is administered on paper and 
completed with the use of a pencil. 
6. Progress monitoring – a scientifically based model to evaluate the effectiveness of 
instruction and assess a student’s academic performance and/or rate of 
improvement (National Center for Learning Disabilities, 2006). 
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7. Raw score – The number of questions answered correctly by a test taker without 
any numerical computation (Tan & Michel, 2001). 
8. Renaissance Place STAR assessment (STAR) – A computer-adaptive assessment, 
designed to be used as a universal screener and progress monitoring tool 
(Renaissance Place, 2017).  
9. Response to Intervention (RTI²) - A multi-tier approach for early identification 
and support for students with behavior and/or learning needs (RTI Action 
Network, 2017). 
10. Scaled score – Scores that have been transformed by a mathematical process from 
raw scores to some form of comparable numerical score. (Tan & Michel, 2001). 
11. Tennessee Comprehensive Assessment Program (TCAP) – The standardized state 
test used in public schools in the state of Tennessee (TN Dept. of Ed., n.d.). 
12. Tennessee Educator Acceleration Model (TEAM) - approved teacher evaluation 
model within the state of Tennessee (TSBOE, 2003). 
13. Tennessee Value-Added Assessment System (TVAAS) – A method of measuring 
how much a student can grow in their academic progress over the course of a 
school year (TEAM, n.d.c) 
14. Tier 1 – All students receive high quality core instruction, which is provided by 
certified personnel in a classroom setting (RTI Action Network, 2017). 
15. Tier 2 – Students not making expected progress based on core classroom 
instruction alone. In addition to core instruction, students within this group 
receive additional support, instruction, or intervention to increase their 
performance in the needed area (RTI Action Network, 2017). 
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16. Tier 3 – In addition to core instruction the students within this group receive 
intense individualized intervention to increase students’ understanding of deficit 
skill(s) (RTI Action Network, 2017). 
17. Universal Screener – Systematic testing of all students to help in identifying 
students that may be at risk of falling behind or that have fallen behind grade level 
expectations (RTI Action Network, 2017). 
18. Urgent intervention (as a ranking category on a universal screener or benchmark 
assessment) – The lowest percentile rank on a universal screener or benchmark 
assessment. Urgent intervention are students scoring between the 0 and 9
th
 
percentile. 
 
Limitations and Delimitations 
 The following are limitations of the study. Collection of data will be limited to schools 
using STAR and TCAP testing platforms. Schools not taking both the STAR and TCAP during 
the 2016-2017 school year will be excluded from the study. The researcher assumes students 
receive appropriate tier intervention based on STAR testing data and additional student 
measures. Researcher assumes accuracy of data sets collected from administrators and that the 
accuracy of these data sets is further based on principals’ accurately reporting assessment data. 
The schools utilized in this study were contingent on the willingness of administrators to fully 
participate.  
The delimitations of the study include: all schools taking part in the study will come from 
two participating school districts in the southeast region of Tennessee. The study will only 
include students in the 3
rd
, 4
th
, and 5
th
 grade. Students not receiving test scores from both testing 
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platforms will be excluded from the research study, and data for the study is limited to the 2016-
2017 year.  
 
Overview of Study 
 The purpose of this research was to correlational relationship between STAR test scores 
and TCAP test scores in 3
rd
 grade, 4
th
 grade, and 5
th
 grade in Math and Reading and to evaluate 
the difference between TCAP scores when compared by STAR Math or Reading level (Urgent 
Intervention, Intervention, At/Beyond Benchmark). The sampling methodology is convenience 
sampling. This method was utilized due to the availability of schools using both testing 
platforms, a willingness to share students testing scores, and geographical location. All of the 
included testing scores are from students attending participating rural schools from two districts 
in Southeast Tennessee during the 2016-2017 school year. Data was collected by administrators 
or testing coordinators at the schools and then provided to the researcher for use in the study. 
Each data set contained a student’s scaled score from the STAR assessment and their scaled 
score from the TCAP assessment.  
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CHAPTER 2 
REVIEW OF LITERATURE 
 
History of Educational Assessments 
 According to Haladyna, Haas, and Allison (1998), the first achievement test dates back to 
the late 1800’s. The earliest form of standardized testing was established when fundamental 
educational philosophies evolved from education of the privileged to education for all (Paulina, 
2017). The earliest assessment instruments were used as a way to evaluate individual 
achievement capabilities. Measuring IQ was the focus of early assessment; the results of an IQ 
assessment could help identify if a child was functioning normally or if a child was in need of 
special support (Shepard, 2016). 
 The NEA article (2017) reported that by 1875 teachers and administrators were creating 
their own exams to test student preparedness for college. It was not until the College Entrance 
Examination Board was established in 1900 that a single examination was used nationwide. By 
1918, researchers had developed over 100 standardized tests to measure achievement in 
elementary and secondary subjects (United States, 1992). In 1926, the first Scholastic Aptitude 
Test (SAT) was administered to college applicants as a method for determining those who were 
qualified for college level work (United States, 1992). During the early 1900’s multiple choice 
testing was well-established in schools, and by 1935 high speed computing would be applied to 
standardized tests (U.S. Congress, 1992). Higgins (2009) credits Chauncey, Conant, Johnson and 
others with creating an educational system that has utilized standardized testing as a principal 
component of assessment for over seventy years. 
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 In 1965, the Elementary and Secondary Education Act (ESEA) contained specific 
requirements for the evaluation and accountability of programs for organizations were to 
receiving funds as Title I programs. The requirement for evaluation and accountability in order 
to receive funding resulted in an expansion in the use of standardized assessments. Due to the 
new evaluation requirements, some teachers and administrators started testing students twice a 
year, in the fall term and again in the spring term (Linn, 2000). 
 On January 8, 2002, the No Child Left Behind Act (NCLB) was signed into legislation. 
Lee and Reeves (2012) suggested NCLB legislation established a framework from which 
educators were charged with improving student achievement in reading and mathematics. In 
addition to improving student proficiency, NCLB legislation also established requirements to 
close the academic achievement gap and eliminate the disproportionate academic performance of 
sub-groups, identified in the following categories: racial/ethnic, socioeconomic, home-language, 
and special education groups (Dworkin, 2005; Lauen & Gaddis, 2012; Lee & Reeves, 2012). 
While NCLB legislation delineated teacher expectations for improving scores and closing the 
achievement gap, the legislation had some unintended consequences. As a direct result of higher 
expectations for student achievement teachers began to focus instruction on only material that 
would be covered in end of course or end of year assessments (Dworkin, 2005; Lauen & Gaddis, 
2012). 
 According to information from the National Center for Learning Disabilities (2006), the 
1975 Education for All Handicapped Children Act was updated in 2004 as the Individuals with 
Disabilities Education Act (IDEA). Response to Intervention (RTI) was a key component of the 
2004 IDEA reauthorization (Thorius & Maxcy, 2015). The 2004 reauthorization of the IDEA 
had five new components including more inclusive placements for special education students, an 
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RTI prevention model, the creation of highly-qualified standards for special education teachers, a 
focus on assistive and instructional technology, and a universal design for learning (Faieta, 
2017). 
 On December 10, 2015, President Obama signed the Every Student Succeeds Act (ESSA) 
into law (USDOE, n.d.). The ESSA is the latest evolution of the NCLB Act. The USDOE (n.d.) 
identify several highlights related to the ESSA, including a requirement for all American 
students to be taught academic standards that will prepare them for college and careers. The 
ESSA established broader options for student assessment; these options allowed for student 
assessments to be conducted throughout the academic year or conducted at the end of the 
academic year (Collier, 2017). 
 The use of educational assessment has evolved from assessing student abilities for 
identifying student placements, to the utilization of student assessments as a measure of teacher 
evaluation, and accountability for student growth (United States, 1992). Current issues associated 
with educational assessment range from test format, effect on student motivation and morale, the 
relationship between standards and assessment, and the difference between “assessment of 
learning and assessment for learning” (Sloane & Kelly, 2003, p. 12). 
 
Purpose of Educational Assessments 
 Assessments and formalized testing have served as a driving force for educational reform 
for many years (Linn, 2000; Shepard, 2016). The earliest documented formalized educational 
assessment was given to individuals in order to measure individual achievement (Brewer et al., 
2015). Linn (2000) detailed four reasons assessment serves as a foundation for educational 
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reform: assessments are inexpensive, testing can be externally mandated, testing changes can be 
implemented quickly, and test results are visible.  
Since formalized assessments in education are a common practice, it is important to 
understand fundamental assumptions for why such assessments are utilized. According to 
Haladyna et al. (1998), formalized testing was put into place for three interrelating purposes. In 
the 1800s when the United States introduced education for all, standardized testing was used to 
provide an effective measure for the education received. Standardized testing has also been used 
to assess educational progress. Finally, Haladyna et al. perceive the third function of 
standardized testing is to exclude some students from further opportunities related to their 
education, instead of identifying potential opportunities where intervention might benefit the 
individual. “Test scores often become the bases for making decisions about retention, promotion, 
kindergarten entrance, ability grouping, and special education placements,” (Haladyna et al., 
1998, p. 265). 
 
Formats of Educational Assessments 
Summative Assessment 
 Summative assessments are defined as “tests whose purpose is to make a final 
success/failure decision about a relatively unmodifiable set of instructional activities” (Popham, 
2008, p. 9). Summative assessments can include but are not limited to: end of year state 
assessments, benchmark testing, end of unit or end of chapter tests, end of semester tests, end of 
course tests, or a college entrance exam such as the ACT or SAT. Summative assessments are 
used by teachers to evaluate student achievement or student growth after a period of time within 
a course (Dixson & Worrell, 2016; Marzano, 2010; Nitko & Brookhart, 2007).  
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Summative assessments can provide important information regarding the overall 
significance of student achievement within educational programs (Bennett, 2011). Dixson and 
Worrell (2016) identify three main features of a quality summative assessment: accurately 
describe student achievement and student growth as part of an accountability system for a 
teacher, school, district, and state, provide a valid, reliable, and fair measure of progress toward 
knowledge and skills necessary to be college or career ready, and to take advantage of computer 
adaptive testing for effective and efficient measurement. 
As documented by the TNDOE (n.d.a), the end of year TCAP servers four main 
purposes. First, the assessment will provide feedback related to academic progress and compare 
individual results to grade level expectations and peers across the district and the state. The 
feedback from the summative assessment will build confidence and transparency about 
individual student preparedness for college or the workforce. Next, the assessment can be used 
by teachers to reflect on practices and strengthen instructional practices. Finally the assessment 
results can be used by state and district leaders to drive decisions related to the allocation of 
resources (n.d.a).  
Stiggins (2002), argues that the ability for a student to achieve suffers as a direct result of 
standardized state testing. The end of year standardized state assessments do not provide teachers 
with information useful for making instructional decisions to improve current student 
achievement (Sloan & Kelly, 2003; Stiggins, 2002). Stiggins (2002) continues by criticizing the 
amount of resources allocated to standardized assessments, and contends the money could be 
better used to assist teachers and students during the learning process. 
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Formative Assessments  
 Formative assessment of student learning occurs while the student is in the process of 
learning (Nitko & Brookhart, 2007). Formative assessments are used to evaluate student learning 
during the lesson which allows teachers to make instructional adjustments to enhance student 
learning (Marzano, 2010; Nitko & Brookhart, 2007; Popham, 2008). Formative assessments can 
include: observations, completion of a graphic organizer, thumbs up/down, exit ticket, using 
individual white boards, using sign language for multiple choice, and partner talk.  
The central purpose of formative assessment is instructional improvement, and formative 
assessment data can be utilized by the teacher to determine whether to progress with a lesson or 
reteach a portion of the material for clarification (Bennett, 2011). Through the use of formative 
assessments, teachers and students contribute to a continuous flow of information related to 
student achievement (Stiggins, 2002). To maximize the benefits of formative assessments, 
Stiggins (2002) lists four key components; from the beginning students need to recognize and 
understand the expected achievement goals and targets, teachers must use descriptive feedback 
to build on prior knowledge, the teacher must continuously adjust instruction to meet the needs 
of the students, and students must regularly engage in self-assessment. 
With strong evidence to support their findings, Black and Wiliam (2003), assert the 
improvement of quality formative assessment will also raise the standards of academic 
achievement. A high quality formative assessment will serve as a tool to increase student 
mindfulness (Black & Wiliam, 2003). Maximum results from formative assessments can be 
achieved when students and teachers work together to assess themselves, provide feedback to 
modify teaching and learning, and teachers adapt teaching practices to meet all student needs 
(Black & Wiliam, 2010).  
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The STAR assessment is designed as a formative assessment which can be used to 
provide teachers with important information related to individual student performance 
(Renaissance Place, 2015a). The STAR assessment is a computer adaptive test and can be 
completed by a student, on average, in about 20-30 minutes. Immediately teachers can assess 
individual strengths and weaknesses of a student and create an individualized academic plan to 
advance student skills and abilities (Renaissance Place, 2015a). 
 
Criterion-Referenced Test 
 According to Renaissance EdWords (2017a), “a criterion-referenced test is designed to 
measure a student's academic performance against some standard or criteria” (para. 1). On a 
criterion-referenced test (CRT) the score is calculated based on student ability to demonstrate 
understanding of a predetermined set of criteria or educational learning standards (McPherson, 
2016). Educators use CRTs to establish what knowledge and skills students have learned 
compared to what student are expected to learn (Bond, 1996). Due to the standards based scoring 
technique on a criterion referenced test, Great Schools Partnership (2014) alludes to the 
possibility every student could fail if expectations are not met or every student could receive the 
highest obtainable score. 
 Per Hallam, Lyons, Pretti-Frontczak, and Grisham-Brown (2014), student outcomes on a 
criterion referenced test can expose individual development in relation to content a student is 
expected to learn. A CRT can be used as a tool to identify a student in need of additional 
educational services, special instructional needs, or ongoing observation for instructional 
variations (Hallam et al., 2014). Sloane and Kelly (2003) identify potential concerns related to 
results of a criterion referenced assessment: powerful and complex content ideas are difficult to 
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associate with a single learning standard and teachers teaching to the test or teaching students 
testing structure can inflate test scores even though students may not have an understanding of 
the content.  
 As described by TNDOE (2015), the TCAP Achievement Test is a CRT that is updated 
yearly. The test is designed to measure student performance against content standards set forth 
by the state of Tennessee. Every item on the TCAP assessment is “directly linked to a 
performance indicator” (TNDOE, 2015, p.3) Performance indicators are developed in an effort to 
provide clear and consistent learning goals for each subject and grade level (Common Core 
Standards, 2017). Results from a CRT will indicate which standards a student has already 
mastered (EdWords, 2017a).  
 
Norm-Referenced Testing 
 Norm-referenced tests (NRT) are designed to compare a test takers performance to other 
test takers of the same age (Hallam et al., 2014). NRTs are created to draw attention to allow 
distinction between the performances of different groups of test takers (Bond, 1996). NRTs can 
be used to rank or order students based on achievement performance. With NRTs the standard 
for achievement is set by the test group rather than by a state educational department or a group 
of experts (McPherson, 2016). Student performance can be ranked low achieving or high 
achieving based on the performance of the group (McPherson, 2016; Great Schools Partnership, 
2014). 
 Educators can use NRTs to gauge where a student is performing developmentally in 
relation to same aged students with a classroom or across the nation (EdWords, 2017b, Hallam et 
al., 2014). Student performance on a nationally based NRT can provide parents with information 
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indicating how their child performed in relation to other students nationally (Popham, 2001). 
While the results of a NRT may not directly impact classroom instruction, it is beneficial for 
educators to see at what developmental level students are performing (EdWords, 2017b). 
Educators can use the results of a NRT to ability group students for instructional purposes, to 
group students to receive remedial or supplemental instruction and to group students for gifted or 
enrichment programs (Bond, 1996). 
 According to Hallam et al. (2014) and Popham (2001), NRTs can be used when 
determining how to distribute funding resources based on relative strengths and weaknesses of a 
group of students. As identified by the Great Schools Partnership (2014), norm-referenced tests 
are considered an objective assessment tool that can lessen the likelihood of bias or favoritism 
when making education decisions. Potential misuse of norm-referenced tests scores include: 
basing important educational decisions such as promotion or retention on test results and lowered 
academic expectations from a teacher (Great Schools Partnership, 2014). 
  
Universal Screener 
A universal screener is an assessment that is administered to all students on their grade 
level. The universal screening assessments are typically brief (Center on Response to 
Intervention, 2015), and as indicated by the RTI Action Network (2017), universal screeners are 
administered three times per year. Vanderheyden (2013) described a universal screener as a 
forecast of a child’s performance on the end of year state assessment. While a screener can be 
used as an identifier for students in need of extra support or instruction, using a multi-gate 
screening strategy is crucial, since a single assessment is not always accurate as a sole identifier 
(Eklund et al., 2009; Sloane & Kelly, 2008). A multi-gate screening strategy is the use of 
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multiple assessments to correctly identify student needs (Levitt et al., 2007). In agreement with 
Eklund et al. (2009), the Center on Response to Intervention (2015) recognizes the importance of 
additional testing and progress monitoring as added evidence for student performance and 
potential student needs. 
 
Progress Monitoring 
By continuing the process of student monitoring and/or additional testing following the 
universal screener, specific student needs can be identified and false negatives can be minimized 
(Salinger, 2016). A false negative is a student falsely identified as at risk or in need of additional 
assistance based on the results of a single assessment (Levitt et al., 2007). While Eklund et al. 
(2009) identify the potential risk of over identification of students when using a universal 
screener, their research found evidence that a universal screening assessment may help identify 
students earlier than the process of teacher referral. The universal screener is to be used in 
conjunction with other forms of student assessment to develop the most accurate assessment of a 
student’s ability (Center on Response to Intervention, 2015; Eklund et al., 2009; Salinger, 2016, 
Vanderheyden, 2013). 
The National Center for Learning Disabilities (2006) defines progress monitoring as, “A 
scientifically based practice used to assess students’ academic performance and evaluate the 
effectiveness of instruction. Progress monitoring can be implemented with individual students or 
an entire class” (p. 69). Progress monitoring is the frequent evaluation of instructional 
effectiveness in a student’s progress toward a learning goal (Deno et al., 2009). A student’s 
performance level can be identified by a universal screener and performance goals can be 
established based on the expected advances in student performance (Safer & Fleischman, 2005). 
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Frequent evaluation of student performance will allow teachers to measure the effectiveness of 
instructional and interventional practices to maximize student response toward set goals (Center 
on Response to Intervention, 2015; Deno et al., 2009; Gillam & Justice, 2010; Safer & 
Fleischman, 2005.)  
 
Computer Adaptive Test 
Computerized testing has been associated with student assessment for over 50 years (Jiao 
& Lissitz, 2012). The computer adaptive test (CAT) is designed to effectively and efficiently 
select appropriate questions for an examinee (Weiss, 2004). The CAT contains a substantial bank 
of questions; during an assessment each question is chosen from the bank of questions based on 
previous questions and answers (Jiao & Lissitz, 2012; Weiss, 2004). Some CATs use an item 
response theory (IRT) model for question selection. In 2012, the National Council on 
Measurement in Education (NCME) defined IRT as, “A theory of testing based on the 
relationship between individuals’ performances on a test item and the test takers’ levels of 
performance on an overall measure of the ability that item was designed to measure” (para. 77). 
When using IRT, the questions answered correctly and the difficulty of the questions answered 
are taken into consideration when calculating a score (NCME, 2012). 
Computer adaptive tests (CAT) have multiple advantages in the realm of educational 
assessment. Every student receives an individualized test that is unique to their performance 
(Van Horn, 2003), and the administration of the educational assessment is more cost effective 
when using a computer than the traditional test booklet (Jiao & Lissitz, 2012; Pearson, 2009; 
Pomplun, Frey, & Becker, 2002). Computerized testing allows for immediate testing and review 
of results (Jiao & Lissitz, 2012; Pearson, 2009; Pomplun et al., 2002; Van Horn, 2003). Due to 
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the large number of test items within a test bank, a CAT can be given to students on multiple 
occasions and a student’s progress can be examined (Van Horn, 2003). The STAR Math 
Technical Manual, Renaissance Learning (2015a) claims the reliability of testing is improved 
because the difficulty of the assessment matches individual performance levels. In addition, 
Renaissance Learning (2015a) asserts the time it takes to complete an assessment is reduced 
because the adaptive nature of the CAT prevents student exposure to material that is either too 
difficult or too easy for their ability level. 
 
Paper-Pencil Test 
 According to the Great Schools Partnership (2014), a paper-pencil test (PPT) is 
considered the traditional administration method for standardized assessments. Administration of 
a paper-pencil test typically requires a test booklet, answer sheet, pencil, and scratch paper for 
every individual completing the assessment (Zucker, 2004). Once test takers complete a paper 
based assessment, all materials are collected, organized, and return shipped to the test 
administration company (Zucker, 2004). As reported by the TNDOE (n.d.a) months will pass 
before results from a paper-pencil assessment are available. 
 
Comparing Computer Based Assessments to Paper-Pencil Assessments 
 Computerized testing has increased over the last 30 years despite the expense associated 
with updating equipment (Boo & Vispoel, 2012). Shift in test administration from PPT to 
computerized testing include immediate scores or test results, more flexibility in administration 
of the assessment, increase in security, reduction or elimination of testing booklets, and the use 
of multimedia within an assessment (Boo & Vispoel, 2012; Seo & De Jong, 2015; Wang et al., 
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2008). As computerized assessment become more common, additional features are becoming 
available for test takers such as computerized tests that can be administered within a system 
network or even with off-line capabilities (Wang et al., 2008).  
 Computer based assessments offer several advantages over paper based assessments, but 
some conflicts are looming in analysis of computerized testing results when compared to paper 
based testing results. Bennett et al. (2008) and Clariana and Wallace (2002) found a statically 
significant difference in test results when comparing assessments completed on a computer and 
assessments completed on paper. Yet Boo and Vispoel (2012), Vispoel et al. (2001) and Wang et 
al. (2008), were unable to find a statistically significance difference between results of the 
assessments completed on a computer and the assessments completed on paper.  
 Other significant differences exist when comparing computer based assessment and paper 
based assessments. Vispoel et al. (2001) recorded participants taking more time to complete the 
computer based assessment than the PPT. Despite the extra time taken to complete the computer 
based assessment, participants considered the computer based assessment less fatiguing than the 
PPT (Vispoel et al., 2001). When asked if they preferred a computer based test or a paper based 
test, participants overwhelmingly selected the computer based test (Boo & Vispoel, 2012; Seo & 
De Jong, 2015; Vispoel et al., 2001).  
 
Types of Questions on Educational Assessments 
According to Popham (1999), in order for test results to show a spread in scores, test 
designers want to ask questions that everyone will not answer correctly. Consequently 
standardized assessments are constructed of mostly mid-level difficulty questions (Popham, 
1999). In their study Caldwell and Pate (2013) found simple variations in standardized question 
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format increased item difficulty significantly. Participant performance within the study reflected 
a significant difference in outcomes based on standardization of question format. Results 
reflected 71% of participants answering the standard scale item correctly but only 47% 
participants answering the nonstandard scale item correctly (Caldwell & Pate, 2013). 
Van de Watering, Gijbels, Dochy, and Van der Rijt (2008) and Birenbaum and Feldman 
(1998) found students, specifically males prefer multiple choice style questions over more 
complex and authentic assessment questions like constructed response items. Birenbaum and 
Feldman noted a more positive attitude exhibited by students toward multiple choice questions 
when compared to free response style questions (as cited by Traub & MacRury, 1990). Students 
believed the multiple choice questions were easier to study for, easier to complete, and in turn 
easier to earn a higher achievement score (Birenbaum & Feldman, 1998). In her research, 
DeMars (2010), found boys scored higher on multiple choice items, but girls scored higher on 
constructed response items. McAllister and Guidice (2012) reasoned the value of a test is 
determined by the careful construction of test questions, not the format of the test questions. 
Multiple-choice questions have been the dominate format of assessments within the 
United States and around the world (Popham, 2008). A question or statement is provided on an 
assessment and the test taker is to select the correct response from a list of choices, usually four 
(Marzano, 2010; Nitko & Brookhart, 2007; Popham, 2008). Advantages of multiple choice 
questions include the ability to assess a wide range of skills in a single assessment and the ease 
of grading (McAllister & Guidice, 2012). Nitko and Brookhart (2007) indicated the importance 
of carefully created distractors within a multiple choice question, by asserting the incorrect 
choices can be used to identify challenges a student may be facing. Popham (2008) argued a 
weakness of the multiple-choice question format suggests students are not required to generate a 
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correct answer, only recognize the correct answer in a list of choices.  Nitko and Brookhart 
(2007) noted the probability a student would correctly guess multiple choice items is lower than 
a true false format or a poorly constructed matching exercise.    
 Matching items are created when two parallel lists of corresponding information are 
presented (Popham, 2008). Items from one list are connected to items from the second list. 
Matching can be created with connected words, a word and definition, a word and a symbol or 
abbreviation, or words and numbers. One disadvantage of matching is the likelihood of low level 
memorization of items within the list for the exercise of matching (Nitko & Brookhart, 2007; 
Popham, 2008). Popham (2008) suggests the use of extra responses in matching to limit the 
likelihood of a student using the process of elimination to solve for unknown premises. The 
TNDOE (n.d.b) exhibits another form of matching with the matching table. A matching table 
requires the test taker to match information from the rows within the table to the correct response 
located in the column of the table (TNDOE, n.d.b). Nitko and Brookhart (2007) suggested a 
matching table or matrix is useful for a teacher to assess student ability to organize closely 
related facts or ideas. 
 Alternative choice (Marzano, 2010), true/false questions, and binary choice (Popham, 
2008) are very similar because they are all defined as questions with two possible responses. 
Teachers often use true/false questions because the questions are easy to write, the questions can 
be scored easily, and the questions can “cover a wide range of content within a relatively short 
period” (Nitko & Brookhart, 2007, p. 139).  One drawback to alternative choice, true/false, or 
binary choice is the 50/50 chance of getting a correct answer, even if the test taker has no 
knowledge over the material being tested (Nitko & Brookhart, 2007; Popham, 2008). This 
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question format has been referred to as “one of the most unreliable forms of assessment” 
(McAllister & Guidice, 2012, p. 195). 
 Multiple-response (multiple-select or selected response) questions are formatted similar 
to multiple-choice, however within the list of choices more than one response is correct 
(Marzano, 2010). A limitation related to the multiple-response question format falls within the 
selection of the items responses. As documented by the TNDOE (n.d.h), “sometimes the number 
of correct responses will be indicated (e.g., “choose the two correct answers”), but sometimes the 
number of correct responses will not be indicated (e.g., “select all of the correct answers”)” (p. 
10). 
 Fill in the blank questions or short answer questions are completed by contributing a 
word, phrase, or sentence to complete a statement correctly (Marzano, 2010; Nitko & Brookhart, 
2007; Popham, 2008). The assessment taker is required to produce the answer for the question. 
Nitko and Brookhart (2007) recommend the use of short answer test questions in order to assess 
student acquisition of knowledge. A student is required to produce the correct answer for a short 
answer question. The main weakness within this type of question is often related to the length of 
the response. Since students are required to construct the answers, variations of similar answers 
may or may not be acceptable when grading (Popham, 2008). Student responses can be difficult 
to score and variations in scoring can cause an assessment to be less reliable as a measure of 
student knowledge. 
 
Reporting Scores on Educational Assessments 
One of the most commonly used scoring methods is a percentile or percentile rank. 
According to Popham (2008), “percentiles are used most frequently in describing standardized 
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test scores because percentiles are readily understandable to most people” (p. 286). A percentile 
score compares student performance against other students within a norm group, and the 
percentile score is reflective of the percentage of students outscored by a student’s performance 
(Popham, 2008). A percentile score of 63% signifies student performance is better than 63% of 
the other students within the age/norm reference group (Nitko & Brookhart, 2007; Popham, 
2008), and norm-referenced tests most often report scores using percentile (Edwords, 2017b). 
Instructional reading level (IRL) is the grade level at which a student is at least 80% 
proficient at recognizing and comprehending reading materials (Renaissance Place, 2017). The 
IRL is presented using a decimal number. An IRL of 5.6 would mean the child is 80% proficient 
at reading materials and language appropriate for a 5
th
 grader in the sixth month of school. 
Renaissance Place formulates student IRL score based on their performance on the STAR 
Reading assessment (2017). 
Renaissance Place (2017) also uses a zone of proximal development (ZPD) score. The 
ZPD is defined in a range such as 3.7-5.8. The range represented by the ZPD is the area from 
which a student should be selecting reading materials for optimal growth within reading. The 
material within the approximate ZPD is ability level appropriate, yet provides a suitable 
challenge for a student (Renaissance Place, 2017). The ZPD score can be understood as years for 
the whole number and months for the decimal number. For example, a ZPD of 3.7-5.8 would 
indicate the students optimal reading level is material rated for a third grader in the seventh 
month through a fifth grader in the eighth month (Renaissance Place, 2017). 
 A raw score is another way of scoring student performance on a standardized assessment. 
A raw score is the total number of questions a test taker answered correctly (Popham, 2008; Tan 
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& Michel, 2001). If an assessment has a total of 25 questions and a student answers 23 out of the 
25 correctly, the raw score would be 23.  
 A scaled score is a numerical score produced when the raw score is converted 
mathematically into a new statistically comparable number (Popham, 2008; Tan & Michel, 
2001). The conversion method a scaled score is based on an IRT (Popham, 2008). Within the 
IRT, each test item is individually weighted based on item difficulty and other technical 
properties. The example presented by Popham (2008) reads, “A student who gets a raw score of 
35 correct out of 50 items, for example, might end up with a converted scaled score of 620” (p. 
295). 
 
Response to Intervention (RTI) 
 Response to Intervention was created to promote the success of students with a disability 
within the general educational classroom by offering a tiered approach to student interventions 
(Faieta, 2017). Little (2012) identified RTI as “a systematic data-based method for identifying, 
defining, and resolving students’ academic or behavioral difficulties” (p. 69). The RTI system is 
structured as a multitiered model for instructional practices. The layers of the interventional 
model start in general education, and each increasing level within the model provides more 
intensified instruction (Fletcher & Vaughn, 2009). Wixson and Valencia (2011) claimed the 
intent of RTI is to differentiate instruction through more individualized instruction to meet 
specific student needs, and as a result of the individualized instruction, student learning can be 
accelerated. RTI has two main goals: “deliver evidence-based instruction and interventions to 
improve student learning and to collect information regarding students’ responses to those 
interventions” (Little, 2012, p. 71).  
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The RTI Action Network (2017) identified the three tiered levels of instruction in the RTI 
model as Tier 1, Tier 2, and Tier 3. One key component of the RTI system is the need for a 
universal screening measure for all students (Fletcher & Vaughn, 2009). An assessment used as a 
screener gathers data before instruction to help identify any student that may be performing 
below expected age or grade level (Wixson & Valencia, 2011). The required norm-referenced or 
criterion referenced screener can over identify the students considered at risk. These students are 
more closely monitored or even provided with differentiated instruction to ensure their success 
(Fletcher & Vaughan, 2009). 
 In the RTI system, Tier 1 consists of high quality research-based core instruction inside 
the general education class (Crepeau-Hobson & Biance, 2012; Denton, 2012; Fletcher & 
Vaughn, 2009; RTI Action Network, 2017). Students in Tier 1 are monitored closely and 
participate in systematic screenings to identify any student that is at-risk of falling behind 
(Denton, 2012). Students identified as at-risk should receive additional support and supplemental 
materials in the regular classroom during the school day (RTI Action Network, 2017). If one 
intervention is not working, the intervention can be changed while student progress is closely 
monitored (Hale, 2008). The length of these interventions can vary, but should not go beyond 
eight weeks. If student progress is not adequate, the student may be moved to Tier 2 (RTI Action 
Network, 2017). 
  Tier 2 is small group instruction within the regular educational classroom in the deficit 
areas of struggling students (Crepeau-Hobson & Biance, 2012). Fletcher and Vaughan (2009) 
identified a more specific regimen of groups no larger than three to five students and time frame 
of twenty to forty minutes daily. Selecting the appropriate intervention plan is critical. Hale 
(2008) suggested the use of a specific intervention that has shown success for other students with 
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similar struggles. Students continuing to show little or no progress at this level should be 
considered for more intense interventions as part of the RTI’s Tier 3 (RTI Action Network, 
2017).  
 A Tier 3 intervention is more intensive and more focused on student deficit areas than 
Tier 2. Increased interventional instruction can go up to 45-60 minutes with a more specialized 
teacher providing interventional instruction, typically outside of the regular classroom (Fletcher 
& Vaughan, 2009). The tiered interventions do not replace the core classroom instruction. 
Instead the intervention is provided to students as a supplemental addition to core instruction 
(Denton, 2012). This increases student opportunity for exposure and practice.  
 According to the information provided by the RTI Action Network (2017), “Students 
who do not achieve the desired level of progress in response to these targeted interventions are 
then referred for a comprehensive evaluation and considered for eligibility for special education 
services.” The movement through the tiers helps ensure each child has adequate instruction and 
lack of instruction is not the cause of the deficit in skill (Fletcher & Vaughan, 2009). Following 
the comprehensive evaluation and the review of multiple data sources, a school team can meet 
and make a decision about a child’s eligibility for special education services (Hale, 2008). 
 
Uses of STAR as an Educational Assessment 
 According to Renaissance Place (2017), the STAR Reading assessment has three main 
purposes:  
First, it provides educators with quick and accurate estimates of reading comprehension 
using students’ instructional reading levels. Second, it assesses reading achievement 
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relative to national norms. Third, it provides the means for tracking growth in a consistent 
manner longitudinally for all students (para. 1). 
The STAR Reading test is a CAT and typically takes less than 30 minutes for students to 
complete (Renaissance Learning, 2015b). Based on the STAR Reading Technical Manual, the 
CAT design “minimizes frustration and provides more accurate scores for both high-performing 
and low-performing students” (p. 1). The STAR Reading assessment consists of 34 computer 
adaptive multiple choice questions. The test does not have a time limit, but the individual items 
on the assessment have a maximum amount of time allowed per item (Renaissance Learning, 
2015b). The last five questions on the STAR Reading assessment are longer passages and more 
time is permitted for these questions (Renaissance Learning, 2015b). 
The Renaissance Learning (2015a) STAR Math Technical Manual identifies the structure 
of the STAR Math assessment as a CAT consisting of multiple choice questions. The STAR 
Math test is a 34-item assessment which draws from a bank of over 4,000 questions measuring 
more than 550 skills (Renaissance Learning, 2015a, p. 5). Per the manual, each item was created 
so that a maximum of one minute would be needed to solve, if the student knew how to do the 
required math to find the solution. The STAR Math assessment allows a maximum of three 
minutes per item and a warning is provided to students when only fifteen seconds remain for an 
item (Renaissance Learning, 2015a). 
The STAR Math and the STAR Reading assessments are computer adaptive tests 
utilizing an IRT for question selection (Renaissance Learning 2015a, 2015b). The IRT design of 
the CAT “minimizes frustration and provides more accurate scores for both high-performing and 
low-performing students” (Renaissance Learning, 2015b, p. 1). Upon completion of the STAR 
Reading assessment, a teacher can immediately access norm-referenced scores such as grade 
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equivalence, scaled score, and percentile rank and criterion-referenced scores for a student such 
as instructional reading level and zone of proximal development (2015b). The STAR Math 
assessment provides teachers with the following norm-referenced scores: grade equivalence, 
scaled score, and percentile rank.  
Schools utilize the STAR Math and STAR Reading assessment as a screener to test all 
students two to four times per year, as outlined by Renaissance Learning 2015a). At the 
beginning of the school year the STAR assessment is used as a screener to detect students not 
performing at/on grade level. Students falling between the 0-10th percentile rank are categorized 
as Urgent Intervention, students falling between the 11th-25th percentile rank are categorized as 
Intervention, and students performing at the 26th 100th percentile are categorized as At/Beyond 
Benchmark for RTI.  
In addition to using the STAR program as a universal screener and an assessment tool, 
teachers can also access valuable and specific information regarding suggested skills for 
instruction for each individual student (Renaissance Learning, 2015b). Upon completion of a 
STAR Math or STAR Reading assessment an Instructional Planning Report is available for each 
individual student (See Appendix C STAR Math or Appendix D STAR Reading). Each student 
will have a detailed list of suggested skills. Based on the information provided by Renaissance 
Learning (2015a), the list of suggested skills is individualized for each student based on their 
most recent performance on a STAR assessment and the progression of learning within a subject 
area. Teachers can create an individualized instructional plan for each student and set specific 
individualized learning goals to meet the needs of each student (Renaissance Learning, 2015a; 
2015b). 
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Within the STAR program teachers have the ability to set goals for individual students, a 
small group, or a whole class. Actions teachers can take to maximize the effectiveness of 
assessments includes: communicating and emphasizing student learning goals and providing 
practical feedback related to the goals (Harlen & Deakin-Crick, 2002). Renaissance Learning 
(2015a), claims “Goal setting is an almost ubiquitous practice in education” (p. 119). McTighe 
and O'Connor (2005) found the “most effective learners set personal learning goals, employ 
proven strategies, and self-assess their work” (p. 16). It is the responsibility of teachers to 
promote, model, and expect these successful practices within the classroom for all students 
(McTighe & O'Connor, 2005). 
 
Tennessee Comprehensive Assessment Program (TCAP) 
 In Tennessee, the TCAP has been the states formal assessment choice since 1988 
(TNDOE, n.d.c). Based on the information provided by the Tennessee Department of Education 
website, the state assessment serves six main objectives:  
1. Provide feedback about students’ academic progress and how it aligns with grade-
level expectations 
2. Give parents and teachers a big-picture perspective about how a student is 
progressing compared to peers across the district and state, including student 
strengths and growth opportunities 
3. Build confidence and transparency about student readiness for postsecondary and 
the workforce among Tennessee colleges, universities, and employers 
4. Help educators strengthen instruction and reflect on their practice 
5. Hold us accountable to serving all students fairly 
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6. Highlight schools where students are excelling, so we can learn from those who 
are doing well (n.d.e) 
The TCAP is mandatory in connection with school and district accountability as required 
by the Every Student Succeeds Act (ESSA) of 2015 (TNDOE., n.d.c). The design of the TCAP 
test, TNReady, assesses true understanding of state standards in each subject and grade level, it is 
a criterion referenced assessment (TNDOE, 2015). 
According to the TNDOE (n.d.b), all questions created for the state assessment go 
through a dynamic three step evaluation process. First, the department, teachers, and the test 
vending company cooperatively create test questions based on the academic standards. Next, the 
created questions are examined by Tennessee teachers and the department. During this phase, the 
questions can be accepted, revised, or even rejected. Finally, a test is compiled by the 
Educational Department and test vending companies. All questions are field tested and reviewed 
for statistical validity before being added to an operational state assessment (TNDOE, n.d.b). 
Based on the 2017 Tennessee Every Student Succeeds Act (ESSA) State Plan, “the 2016-
17 state assessments will continue to feature multiple types of questions that measure the depth 
of Tennessee Academic Standards, specifically students’ problem solving and critical thinking 
skills” (p. 33). The TNDOE (n.d.g) indicates, TNReady is an element of TCAP. The TNReady 
portion of the assessment is a change in assessment design to better measure student 
understanding of material instead of memorization or test taking abilities. TNReady is an 
element of the state achievement assessment in select subject areas, as the state transitions to 
higher academic standards (TNDOE, n.d.d). 
Questions featured on the TNReady TCAP assessment are no longer limited to multiple 
choice questions (TNDOE, n.d.d). The English/Language Arts (ELA) portion of the TCAP 
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includes multiple choice items, multiple select items, and written responses or short answer to 
support an answer. In the Math section of the TCAP assessment, students encounter fill in the 
blank questions, short answers items, and questions that will not allow a calculator. The more 
rigorous question formats that may also be included on the TCAP include: selected response, 
multiple select, and drag and drop items (TNDOE, 2017a).  
 
Time Spent on Testing 
 The Tennessee Department of Education (n.d.f) discloses the amount of time required for 
end of year state assessments: in 3
rd
 grade English contains four subparts for a total of 216 
minutes, Math contains 3 subparts for a total of 115 minutes, Science is one subpart lasting 50 
minutes, and Social Studies is one subpart lasting 50 minutes. In 4
th
 grade English contains four 
subparts for a total of 222 minutes, Math contains 3 subparts for a total of 115 minutes, Science 
is one subpart lasting 50 minutes, and Social Studies is one subpart lasting 50 minutes. In the 5
th
 
grade English contains four subparts for a total of 200 minutes, Math contains 3 subparts for a 
total of 115 minutes, Science two subparts lasting 95 minutes total, and Social Studies contains 
two subparts lasting 100 minutes total. The state mandated testing will require a total of 431 
minutes for a 3
rd
 grade student, 437 minute for a 4
th 
grade student, and 510 minutes for a 5
th
 
grade student (TNDOE, n.d.f).  
In addition to state mandated testing, many districts participate in benchmark testing and 
other district required assessments (Nelson, 2013). Based on Nelson’s findings, some school 
districts were spending roughly 15 hours per year on state and district required assessments. 
State Collaborative on Reforming Education (SCORE) issues “a report on the state of 
assessments in Tennessee, informed by extensive feedback from Tennessee’s teachers, 
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principals, and district leaders” (p. 3). Based on the SCORE (2015) findings 51% of district 
leaders, 56% of principals, and 74% of teachers believe too much time is spent on assessments. 
 Southern (2015) reported, “teachers identified lost instructional time as a result of both 
district- and state-level assessments as a top challenge faced in their roles” (para. 10). In addition 
to loosing instructional time due to the multiple assessments, teachers are also faced with the 
challenge of preparing students for the format of various assessments (Southern, 2015). Nelson 
(2013) identified test preparation as the administration of practice tests and the teaching of test 
taking strategies. In preparing for the state mandated assessment, Nelson (2013) reported some 
school districts spend as much as 80 hours per year on test preparations. As indicated by teacher 
responses in the report released by SCORE (2015), the number one challenge facing teachers as 
result of required standardized assessments is the reduction in instructional time. 
 
Uses of Assessment Data 
  Assessment for learning and assessment of learning are both essential elements to 
maximize student achievement (Stiggins, 2002). Guskey (2003) classifies large scale 
standardized assessments as a useful tool for ranking schools or students for accountability 
purposes, but argues these large scale assessments are not beneficial to teachers for improving 
instruction. Three main reasons these large scale assessments are not improving teacher 
instruction: students complete the assessment at the end of the year after a majority of 
instructional activities are completed or near completion, scores are not available for months and 
students have typically moved on to another teacher, and results from the assessment usually 
lack the level of detail to target specific improvement areas (Guskey, 2003). 
  
45 
 
 According to Stiggins (2002), “Assessments of learning have been the norm throughout 
the U.S. for decades” (p. 759). Policy makers offer rewards for school producing high scores on 
standardized test and sanctions for schools that do not produce the desired results. Nelson (2013) 
noted most large scale standardized tests are summative in nature and are most often used for 
district, school, or teacher accountability purposes. A concern related to standardized 
assessments lies in defining the purpose for which assessments are created and administered 
(Solorzano, 2008). If an assessment is designed to evaluate student achievement, the same 
assessment may not accurately reflect teacher, school, or district effectiveness (Bond, 1996; 
Guskey, 2003; Solorzano, 2008; Tienken, 2015). Popham (1999) and Tienken (2015) argue 
against using summative assessments to judge the quality of educational instruction.  
Employing standardized achievement tests to ascertain educational quality is like 
measuring temperature with a tablespoon. Tablespoons have a different measurement 
mission than indicating how hot or cold something is. Standardized achievement tests 
have a different measurement mission than indicating how good or bad a school is. 
(Popham, 1999, p. 10) 
In one instance, Tienken (2015) found eight conclusions drawn from the results of a 
single standardized state assessment. 
The results from the state-mandated high school mathematics test in Grade 11 could be 
used to make determinations about (a) the effectiveness of the high school principal, (b) 
the effectiveness of the high school math teachers, (c) the quality of the school district’s 
mathematics program, (d) whether a Grade 11 student is college ready, (e) whether that 
student is career ready, (f) a student’s strengths and weaknesses in math, (g) Grade 12 
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course placements for that student, and (h) whether the student can graduate high school. 
(p. 156) 
Based on teacher survey results, Southern (2015) identifies the top five uses of 
assessments within the classroom by a teacher: diagnose student skill deficits, guide improve to 
teacher instruction, set goals with students, to group students, and to predict future student 
performance. Assessments most useful in improving student learning are the writing assignment, 
quizzes, tests and other assessments administered by the classroom teacher on a regular basis 
(Guskey, 2003). Stiggins (2002) thought this assessment for learning process is beneficial to 
student and teachers. Stiggins (2002) and Risko and Walker-Dalhouse (2010) argued for 
unprecedented gains in student achievement if teachers would use classroom assessments as a 
tool to revise instructional practices. Teachers can evaluate classroom assessments, identify areas 
of strength and weakness, and make instructional decisions in the best interest of the students 
(Guskey, 2003). The assessments used to evaluate student learning during the lesson which 
allows teachers to make instructional adjustments are called formative assessments (Marzano, 
2010; Nitko & Brookhart, 2007; Popham, 2008). 
Formative assessments are those assessments created as instructional tools to promote 
student learning, and Risko and Walker-Dalhouse (2010) reasoned every classroom assessment 
should be directly linked to an instructional objective. Wiliam (2017) claimed, the use of 
assessment during the learning process as opposed to an assessment at the completion of 
teaching, will have a greater impact on how quickly students learn than almost any other factor. 
Based on information provided by Tomlinson and Moon (2013), formative assessments help 
teachers identify patterns in student performance in an effort to enhance teacher instruction. 
According to Wiliam (2011), the assessment process is necessary in order for teachers to make 
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adjustment to instructional practices. Wiliam (2017) proposed a simple three question process to 
drive effective use of formative instruction: Where is the learner? Where does the learner need to 
go? How do we get there? 
Upon the completion of a formative assessment, a student needs to be provided with 
quality feedback, which often includes a plan of action for goal setting and future academic 
growth (Wiliam, 2017). When a student completes a formative assessment, allowing the student 
to actively participate in the analyzation of the assessment results will allow the student to take 
ownership of their learning (Tomlinson & Moon, 2013). The quality of the interaction between 
the teacher, the student, and the assessment will be the basis of any outcome or change (Black & 
Wiliam, 1998).  
Wiliam and Black (1998) recorded students were able to make large and meaningful 
gains when teachers used assessment to drive instructional practices. As a guide for the 
cooperation of teachers and students in the effective use of assessment, Wiliam (2017) suggests: 
“Assessment improves learning when it is used to support five key strategies in learning: 
Clarifying, sharing and understanding learning intentions and criteria for success. 
Engineering classroom discussions, activities and tasks that elicit evidence of student 
achievement. Providing feedback that moves learning forward. Activating students as 
learning resources for one another. Activating students as owners of their own learning. 
(p. 5) 
 
Teacher Evaluations and Assessments 
 According to the Tennessee State Board of Education (TSBOE) all schools are required 
to adopt an approved teacher evaluation model (2017). “The primary purpose of annual teacher 
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and school administrator evaluation is to identify and support instruction that will lead to high 
levels of student achievement” (TSBOE, 2017, p.1). The Tennessee Educator Acceleration 
Model (TEAM) is one of the approved teacher evaluation models within the state of Tennessee.  
 The design of the TEAM is 50% quantitative and 50% qualitative. The qualitative 
evaluation measure of the TEAM is based on teacher observation TEAM (n.d.d). Teacher 
observations are completed at the school level by TEAM certified evaluators (TSBOE, 2017). 
The number of observation is determined by licensure status and previous year individual growth 
or overall evaluation score. All observations are followed with a post-conference meeting with 
the certified evaluator to provide the teacher with constructive feedback (TEAM, n.d.d).  
The quantitative evaluation measure of the TEAM, the remaining 50% of the teacher 
evaluation measure, contains two forms of student achievement data from standardized testing 
(TEAM, n.d.b.). The two forms of student achievement measures combine student achievement 
and student growth (TEAM, n.d.a). Thirty-five percent of the student achievement measure 
comes from student growth as measured by TVAAS TEAM (n.d.b). The remaining 15% of the 
student achievement measure comes from a teacher selected form of student achievement as 
approved by the state (TSBOE, 2017). 
 “TVAAS allows educators to consider their students’ achievement (their score on the end 
of year assessment), as well as their growth (the progress students make year to year)” (TEAM, 
n.d.c, para. 2). Through TVAAS, educators are held accountable for student growth during the 
current school year only. Whether students start the year high or low achieving, the growth over 
the course of the school year is the focus of the TVAAS (TEAM, n.d.c).  
When calculating a teacher’s TVAAS score, students are not measured individually, 
instead the whole class is considered a group (TEAM, n.d.c). A determination about the groups 
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starting point is calculated based on the group’s performance on previous years standardized 
achievement tests. The group scores from previous years are then compared to the end of year 
standardized assessment to get an idea of a teacher’s performance. By using the scores of groups 
of students TVAAS can provide a strong and reliable basis for determining the progress of 
students within classrooms, schools, and districts (TEAM, n.d.c).  
 The remaining 15% of the quantitative students achievement measure is teacher selected 
(TEAM, n.d.a). Information provided by TEAM (n.d.a) states: 
The State Board of Education approved options for teachers and principals for the 15 
percent achievement measure component that reflects those measures that showed a 
relationship to student growth and that could be returned in a timely manner. Teachers 
should meet with their evaluators early in the school year to choose a 15 percent measure 
and set clear and rigorous goals. (para. 1) 
Within the guidelines provided, teachers can select the remaining 15% of the quantitative 
students achievement measure by choosing: state assessment growth, state assessment 
achievement, TVAAS, off the shelf assessment (including STAR) growth, or off the shelf 
assessment achievement (TEAM, n.d.a). 
 
Negative Impact of Standardized Assessments 
 When assessment results are used correctly education can be improved; however the 
incorrect use of standardized test results will continue to negatively impact the educational 
experience (Guskey, 2003). From using a standardized assessment as a single measure of 
graduation requirement (Cizek, 2001), to limiting the content covered within a class (Roderick & 
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Engel, 2001) the negative impacts of standardized testing are negatively impacting schools 
across the nation. 
 Cizek (2001) highlighted the rapid change in testing structure in Washington, Arizona, 
and Massachusetts. Standardized tests in these states went from low-level recall type questions to 
complex high-level content questions considered too challenging for the test takers. Also notable, 
educators are presenting challenging contextual ideas to students too early due to the swift 
changes to the content standards in preparation for the new assessment (Cizek, 2001). 
 Popham (1999) argued the design of some standardized test questions favor students from 
higher socioeconomic status. Student exposure, life experience, and prior knowledge will result 
in certain test questions easier for select students, while a student with limited exposure may not 
possess necessary understanding of a questions pieces (Popham, 1999). Roderick and Engel 
(2001) speculate the pressures related to high-stakes testing in schools can cause students 
immense anxiety and for some students even cause disengagement from school or academics.  
 The negative impacts of standardized assessments may also affect educators. Cizek  
 (2001) emphasized the impact on content selection. Often educators are forced to limit the 
amount of time spent on content not covered by assessment, restrict or omit time spent on life 
lessons or daily life skills, and reduce the amount of time students spend on each instructional 
activity (Cizek, 2001). Nichols and Berliner (2008) quoted Campbell’s Law, “The more any 
quantitative social indicator is used for social decision-making, the more subject it will be to 
corruption pressures and the more apt it will be to distort and corrupt the social processes it is 
intended to monitor” (p. 672). Nichols and Berliner (2008) cautioned cheating on tests, data 
manipulation, teaching to the test, and the demoralization of teachers are all direct results of the 
pressure educators feel to do well on standardized assessments. 
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 Popham (2001) argues against using standardized achievement test for the evaluation of 
teachers or schools. In order to create deviations in student performance on standardized tests, 
Popham alleges: 
the developers of such tests sometimes include items apt to be answered correctly by 
students who either (a) come from advantaged socioeconomic backgrounds or (b) were 
fortunate enough to inherit above-average academic aptitudes such as verbal or 
quantitative capacities. Test items based chiefly on these two factors almost always 
produce the desired spread of student scores because both socioeconomic status and 
inherited academic aptitudes reflect what children bring to school, not what they learn 
there. (2001, p. 27) 
 Using student assessment scores as a form of teacher evaluation may also come with 
unintended consequences (Knight et al., 2012). “Anyone familiar with schools realizes that the 
caliber of a given teacher's students can vary dramatically from year to year” (Popham, 2001, 
p.28). The use of student test scores as a method for evaluating teacher effectiveness neglects to 
account for several influencing factors: class size, support within the home or community, 
individual student health needs which may impact attendance, previous teachers or schooling, 
and summer learning loss which impacts students at different rates (Darling-Hammond, Amrein-
Beardsley, Haertel, and Rothstein, 2012). Goldhaber, expresses the potential for prospective 
teachers to select another profession that does not face the same evaluation scrutiny (2015). 
 Other potential consequences of using student assessments as an evaluation method for 
teachers might also negatively impact schools and communities (Knight et al., 2012). Teachers, 
likely to feel the pressure for their students to perform well on standardized assessments, may 
alter their teaching methods or limit their additional tasks or responsibilities. According to 
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Knight et al. (2012), experienced teachers may be less likely to mentor novice teachers, teachers 
may be less willing to spend their time as a mentor or tutor, and limit the curriculum to only 
material on the test. 
 
 Chapter Summary 
 With numerous assessment types and a range of scoring methods for these assessments 
available, it is critical to understand the differences (Hallam et al., 2014). Content selection and 
scoring procedures for a CRT are based on a predetermined set of standards or criteria 
(EdWords, 2017a), but ranking methods for norm-referenced tests are dependent on a peer group 
performance (EdWords, 2017b). When using CATs, each student receives an individualized 
assessment (Van Horn, 2003), administering the assessment is more cost effective than a paper-
pencil test (Jiao & Lissitz, 2012; Pearson, 2009; Pomplun et al., 2002), and results are available 
immediately (Jiao & Lissitz, 2012; Pearson, 2009; Pomplun et al., 2002; Van Horn, 2003). 
Due to the impact and influence of test scores, it is the responsibility of teachers, 
administrators, and district educational officials to carefully select and develop appropriate 
educational assessments (Bond, 1996). Since a single assessment cannot measure everything 
considered important (Bond, 1996), it is important to evaluation multiple forms of assessments to 
increase understanding of student ability and needs (Edwards et al., 2008).  
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CHAPTER 3 
METHODOLOGY 
 
The primary purpose of this quasi-experimental ex post facto study was to correlate the 
scaled score from the Renaissance Place STAR assessment to TCAP in Math and Reading for 
3rd grade, 4th grade, and 5th grade. The secondary was to evaluate the difference between TCAP 
scores when compared by STAR Math or Reading level (Urgent Intervention, Intervention, 
At/Beyond Benchmark). This chapter contains information that can be utilized for research 
design, population, instrumentation, procedures, and data analysis. 
 
Research Questions and Null Hypotheses 
The following research questions and corresponding null hypotheses were used to guide 
the study: 
RQ₁:  Is there a significant correlation between the Renaissance STAR Reading test 
scores and TCAP in Reading for students in 3rd grade? 
H₀₁:  There is not a significant correlation between the Renaissance STAR Reading test 
scores and TCAP in Reading for students in 3rd grade. 
RQ₂:  Is there a significant correlation between the Renaissance STAR Reading test 
scores and TCAP in Reading for students in 4th grade? 
H₀₂:  There is not a significant correlation between the Renaissance STAR Reading test 
scores and TCAP in Reading for students in 4th grade. 
RQ₃:  Is there a significant correlation between the Renaissance STAR Reading test 
scores and TCAP in Reading for students in 5th grade? 
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H₀₃:  There is not a significant correlation between the Renaissance STAR Reading test 
scores and TCAP in Reading for students in 5th grade. 
RQ₄:  Is there a significant correlation between the Renaissance STAR Math test scores 
and TCAP in Math for students in 3rd grade? 
H₀₄:  There is not a significant correlation between the Renaissance STAR Math test 
scores and TCAP in Math for students in 3rd grade. 
RQ₅:  Is there a significant correlation between the Renaissance STAR Math test scores 
and TCAP in Math for students in 4th grade?  
H₀₅:  There is not a significant correlation between the Renaissance STAR Math test 
scores and TCAP in Math for students in 4th grade.  
RQ₆:  Is there a significant correlation between the Renaissance STAR Math test scores 
and TCAP in Math for students in 5th grade? 
H₀₆:  There is not a significant correlation between the Renaissance STAR Math test 
scores and TCAP in Math for students in 5th grade. 
RQ₇:  Is there a statistically significant difference in 3rd grade TCAP Reading scores as 
compared by STAR Reading level (Urgent Intervention, Intervention, At/Beyond 
Benchmark)? 
H₀₇:  There is not a statistically significant difference in 3rd grade TCAP Reading 
scores as compared by STAR Reading level (Urgent Intervention, Intervention, 
At/Beyond Benchmark). 
RQ₈:  Is there a statistically significant difference in 4th grade TCAP Reading scores as 
compared by STAR Reading level (Urgent Intervention, Intervention, At/Beyond 
Benchmark)? 
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H₀₈:  There is not a statistically significant difference in 4th grade TCAP Reading 
scores as compared by STAR Reading level (Urgent Intervention, Intervention, 
At/Beyond Benchmark). 
RQ₉:  Is there a statistically significant difference in 5th grade TCAP Reading scores as 
compared by STAR Reading level (Urgent Intervention, Intervention, At/Beyond 
Benchmark)? 
H₀₉:  There is not a statistically significant difference in 5th grade TCAP Reading 
scores as compared by STAR Reading level (Urgent Intervention, Intervention, 
At/Beyond Benchmark). 
RQ₁₀:  Is there a statistically significant difference in 3rd grade TCAP Math scores as 
compared by STAR Math level (Urgent Intervention, Intervention, At/Beyond 
Benchmark)? 
H₀₁₀:  There is not a statistically significant difference in 3rd grade TCAP Math scores 
as compared by STAR Math level (Urgent Intervention, Intervention, At/Beyond 
Benchmark). 
RQ₁₁:  Is there a statistically significant difference in 4th grade TCAP Math scores as 
compared by STAR Math level (Urgent Intervention, Intervention, At/Beyond 
Benchmark)?  
H₀₁₁:  There is not a statistically significant difference in 4th grade TCAP Math scores 
as compared by STAR Math level (Urgent Intervention, Intervention, At/Beyond 
Benchmark).  
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RQ₁₂:  Is there a statistically significant difference in 5th grade TCAP Math scores as 
compared by STAR Math level (Urgent Intervention, Intervention, At/Beyond 
Benchmark)?  
H₀₁₂:  There is not a statistically significant difference in 5th grade TCAP Math scores 
as compared by STAR Math level (Urgent Intervention, Intervention, At/Beyond 
Benchmark). 
 
Instrumentation 
The researcher used existing test scores from two different standardized assessments, 
STAR and TCAP. The STAR Math and STAR Reading assessments are administered 
periodically during the school year as a form of benchmark testing or progress monitoring 
(Renaissance Learning, 2015a). The STAR assessments are computer adaptive and are designed 
to provide teachers with immediate and individualized feedback for students. According to 
Renaissance Learning, the STAR Math assessment can be completed in about 20 minutes 
(2015a), and the STAR Reading assessment can be completed on average in under 30 minutes 
(2015b). Once a student has completed the assessment, the program will provide immediate and 
individualized feedback for that student, a small group of students, or all the students in that 
classroom (Renaissance Place, 2015a). One evaluation score from the STAR assessment is a 
scaled score. As noted by Renaissance Place (2017), the scaled score is calculated based on the 
difficulty of the questions and the total number of correct responses within the assessment.  
The TCAP is an end of year state assessment used in Tennessee. According to the 
information provided by Tennessee Department of Education (n.d.d), the design of the state 
assessment is intended to assess true student understanding. The state assessment “offers parents, 
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students, and teachers with an academic check-up each year to ensure all students are moving 
forward, on track to be successful in the next step of their academic journey” (p. 5). The times 
for 2016-2017 TCAP assessment are Reading 195 minutes and Math 115 minutes for 3rd grade, 
4th grade, and 5th grade. In 2016-2017 the paper pencil TCAP assessment was created using a 
combination of fill in the blank questions, multiple choice questions, multiple select questions, 
and matching tables. The Tennessee TCAP assessment also uses a scaled score for student 
scoring.  
 
Population and Sample 
The population included all third graders, all fourth graders, and all fifth graders within 
the state of Tennessee that utilized the Renaissance STAR and TCAP assessments. For this study 
the sample population included 484 third graders for Math and 604 third graders for Reading, 
604 fourth graders for Math and 525 fourth graders for Reading, and 452 fifth graders for Math 
and 473 fifth graders for Reading, for a total of 3,142 subjects. The sample was selected based on 
the availability of schools using both testing platforms, a willingness to share students testing 
scores, and geographical location. All of the included testing scores are from students attending 
participating rural schools from two districts in Southeast Tennessee during the 2016-2017 
school year. The researcher has not been granted access to personal identifying student data for 
sub-groups including gender and ethnicity. 
 
Data Collection 
Existing test scores, ex post facto data, from two school administered assessments were 
collected by the researcher for the purpose of this study. Test scores from the school districts 
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were collected by school administrators on behalf of the researcher. Security and privacy 
guidelines restrict direct access, by the researcher, to student test scores. In order to protect 
personal identifying student data, administrators at these participating schools compiled data 
based on research requests for test scores. Under instruction of the researcher, participating 
administrators matched student names and listed both test scores in an organized list. Individual 
student scores from the STAR and TCAP were paired. The prepared lists provided to the 
researcher were divided into three grade level sub-groups, third grade, fourth grade, and fifth 
grade. All identifying student information was excluded from the data the researcher received. 
Since it would be necessary to see student names in order to pair the two test scores for each 
participant, the researcher relied on school administrators to compile an accurate and reliable 
data set.  
Due to the nature of the study, it was necessary to have paired data for Math and Reading 
respectively. A valid STAR and a TCAP score in each subject area was imperative to the 
research data collection process. Consequently, students with a missing score in either content 
area, Math or Reading were excluded from that portion of the research. 
 
Data Analysis 
A series of Pearson correlations were computed to determine the relationship between the 
two variables. The researcher used the Statistical Program for the Social Sciences (IBM-SPSS) 
program to input p-values for each of the selected testing formats and ran a test to see whether 
the two variables have a statistically significant correlation and recorded the descriptive statics 
for the test score data sets. The variables were the scaled score from the STAR assessment and 
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the scaled score from the TCAP assessment. The IBM-SPSS was used to analyze the data and all 
data was analyzed at the .05 level of significance. 
A one-way analysis of variance was conducted to evaluate the relationship between the 
STAR test data and the TCAP test data. The factor variable, the STAR test data, included three 
levels: low which is known as urgent intervention, middle which is called intervention, and a 
high group which is labeled at/beyond benchmark. The dependent variable was the TCAP test 
scores. Since the overall F test was significant, post hoc multiple comparisons were used to 
evaluate pairwise differences among the means of the three groups.  
 
Chapter Summary 
The researcher completed an ex post facto quantitative study on two different 
assessments used by school systems. The Renaissance STAR test is administered to students via 
computer three times per school year as a benchmark assessment, and TCAP is given once a year 
as it is the state of Tennessee’s end of year assessment. The format of the state assessment 
changed for the 2016-2017 school year. No longer are students answering all multiple-choice 
questions on the TCAP assessment. The 2016-2017 TCAP assessment introduced third, fourth, 
and fifth graders to a combination of multiple-choice, multiple response, and short answer 
questions.  
With the variations of the testing platforms, the Renaissance STAR test is administered 
on a computer and the TCAP is completed using paper and pencil, it was important to see if the 
results from the two tests correlate. In addition to the variances in the administration of the tests, 
the formatting of the items on the tests also varies. The Renaissance STAR tests are made up of 
100% multiple-choice questions and the Tennessee end of year state assessment, TCAP, has a 
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combination of multiple-choice, multiple response, and short response questions. It was 
important for me as a teacher to see if a correlation existed between the two tests for the purpose 
of planning and instruction for my students. If the two tests had not reflected a correlation, it 
might have been of interest to teachers and administrators to select and purchase a different 
testing platform more closely related to the state TCAP test. 
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CHAPTER 4 
FINDINGS 
 
 This chapter contains the results of the data analysis as it relates to the twelve research 
questions proposed in Chapters 1 and 3. The purpose of this study was to correlate the student 
scores from the Renaissance Place STAR assessment to TCAP in Math and Reading and to 
evaluate the difference between TCAP scores when compared by STAR Reading or STAR Math 
level (Urgent Intervention, Intervention, At/Beyond Benchmark). The data were gathered from 
two standardized assessments in Math and Reading for third, fourth, and fifth grade students 
from two participating school districts in Southeastern Tennessee. The TCAP and the STAR 
scores were collected for the 2016-2017 school year. Chapter 4 was guided by twelve research 
questions and associated null hypotheses. 
 
Analysis of Research Questions 
Research Question 1 
 Is there a significant correlation between the Renaissance STAR Reading test scores and 
TCAP in Reading for students in 3rd grade? 
 H₀₁: There is not a significant correlation between the Renaissance STAR Reading test 
scores and TCAP in Reading for students in 3rd grade. 
 A Pearson correlation coefficient was computed to test the relationship between the 
STAR Reading scores and TCAP Reading scores for 3rd grade students. The results of the 
analysis revealed a significant positive relationship between STAR (M = 483.41, SD = 170.285) 
and TCAP (M = 344.82, SD = 35.053) [r(603) = .669, p < .001]. As a result of the analysis, the 
null hypothesis was rejected. In general, the results suggest that 3rd graders with high STAR 
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scores in Reading also tended to have high TCAP scores in Reading. Figure 1 shows a scatterplot 
for the 3rd grade TCAP and STAR Reading scores. 
 
Figure 1. 3rd grade STAR and TCAP Reading scores 
 
Research Question 2 
 Is there a significant correlation between the Renaissance STAR Reading test scores and 
TCAP in Reading for students in 4th grade? 
 H₀₂: There is not a significant correlation between the Renaissance STAR Reading test 
scores and TCAP in Reading for students in 4th grade. 
 A Pearson correlation coefficient was computed to test the relationship between the 
STAR Reading scores and TCAP Reading scores for 4th grade students. The results of the 
analysis revealed a significant positive relationship between STAR (M = 599.38, SD = 189.957) 
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and TCAP (M = 333.27, SD = 30.349) [r(524) = .688, p < .001]. As a result of the analysis, the 
null hypothesis was rejected. In general, the results suggest that 4th graders with high STAR 
scores in Reading also tended to have high TCAP scores in Reading. Figure 2 shows a scatterplot 
for the 4th grade TCAP and STAR Reading scores. 
 
Figure 2. 4th grade STAR and TCAP Reading scores 
 
Research Question 3 
 Is there a significant correlation between the Renaissance STAR Reading test scores and 
TCAP in Reading for students in 5th grade? 
 H₀₃: There is not a significant correlation between the Renaissance STAR Reading test 
scores and TCAP in Reading for students in 5th grade. 
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 A Pearson correlation coefficient was computed to test the relationship between the 
STAR Reading scores and TCAP Reading scores for 5th grade students. The results of the 
analysis revealed a significant positive relationship between STAR (M = 672.27, SD = 213.056) 
and TCAP (M = 317.21, SD = 29.927) [r(472) = .678, p < .001]. As a result of the analysis, the 
null hypothesis was rejected. In general, the results suggest that 5th graders with high STAR 
scores in Reading also tended to have high TCAP scores in Reading. Figure 3 shows a scatterplot 
for the 5th grade TCAP and STAR Reading scores. 
 
Figure 3. 5th grade STAR and TCAP Reading scores 
 
Research Question 4 
 Is there a significant correlation between the Renaissance STAR Math test scores and 
TCAP in Math for students in 3rd grade? 
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H₀₄: There is not a significant correlation between the Renaissance STAR Math test 
scores and TCAP in Math for students in 3rd grade. 
 A Pearson correlation coefficient was computed to test the relationship between the 
STAR Math scores and TCAP Math scores for 3rd grade students. The results of the analysis 
revealed a significant positive relationship between STAR (M = 633.16, SD = 75.854) and 
TCAP (M = 333.70, SD = 37.241) [r(483) = .780, p < .001]. As a result of the analysis, the null 
hypothesis was rejected. In general, the results suggest that 3rd graders with high STAR scores 
in Math also tended to have high TCAP scores in Math. Figure 4 shows a scatterplot for the 3rd 
grade TCAP and STAR Math scores. 
 
Figure 4. 3rd grade STAR and TCAP Math scores 
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Research Question 5 
 Is there a significant correlation between the Renaissance STAR Math test scores and 
TCAP in Math for students in 4th grade? 
H₀₅: There is not a significant correlation between the Renaissance STAR Math test 
scores and TCAP in Math for students in 4th grade. 
 A Pearson correlation coefficient was computed to test the relationship between the 
STAR Math scores and TCAP Math scores for 4th grade students. The results of the analysis 
revealed a significant positive relationship between STAR (M = 691.07, SD = 110.633) and 
TCAP (M = 319.23, SD = 37.099) [r(603) = .635, p < .001]. As a result of the analysis, the null 
hypothesis was rejected. In general, the results suggest that 4th graders with high STAR scores in 
Math also tended to have high TCAP scores in Math. Figure 5 shows a scatterplot for the 4th 
grade TCAP and STAR Math scores. 
 
Figure 5. 4th grade STAR and TCAP Math scores 
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Research Question 6 
 Is there a significant correlation between the Renaissance STAR Math test scores and 
TCAP in Math for students in 5th grade? 
H₀₆: There is not a significant correlation between the Renaissance STAR Math test 
scores and TCAP in Math for students in 5th grade. 
 A Pearson correlation coefficient was computed to test the relationship between the 
STAR Math scores and TCAP Math scores for 5th grade students. The results of the analysis 
revealed a significant positive relationship between STAR (M = 728.42, SD = 89.593) and 
TCAP (M = 307.53, SD = 38.218) [r(451) = .803, p < .001]. As a result of the analysis, the null 
hypothesis was rejected. In general, the results suggest that 5th graders with high STAR scores in 
Math also tended to have high TCAP scores in Math. Figure 6 shows a scatterplot for the 4th 
grade TCAP and STAR Math scores. 
 
Figure 6. 5th grade STAR and TCAP Math scores 
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Research Question 7 
 Is there a statistically significant difference in 3rd grade TCAP Reading scores as 
compared by STAR Reading level (Urgent Intervention, Intervention, At/Beyond Benchmark)? 
H₀₇: There is not a statistically significant difference in 3rd grade TCAP Reading scores 
as compared by STAR Reading level (Urgent Intervention, Intervention, At/Beyond 
Benchmark). 
A one-way analysis of variance was conducted to evaluate the relationship between the 
percentile category of the STAR test and the TCAP test. The factor variable, the percentile 
category, included three levels: Urgent Intervention, Intervention, and At/Beyond Benchmark. 
The dependent variable was the TCAP reading score. The ANOVA was significant, F(2, 601) = 
150.140, p < .001. Therefore, the null hypothesis was rejected. The strength of the relationship 
between the STAR percentile group and the TCAP score, as assessed by , was large (.333). 
Because the overall F test was significant, post hoc multiple comparisons were conducted 
to evaluate pairwise difference among the means of the three groups. A Tukey procedure was 
selected for the multiple comparisons because equal variances were assumed. Third grade TCAP 
Reading scores from the At/Beyond Benchmark group were significantly higher than both the 
Urgent Intervention group (p < .001) and the Intervention group (p < .001). However, there was 
not a significant difference between the Urgent Intervention group and the Intervention group (p 
= .236). The 95% confidence intervals for the pairwise differences, as well as, the means and 
standard deviations for the three STAR percentile groups, are reported in Table 1. Figure 7 
shows the pairwise differences for 3rd grade Reading. 
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Table 1 
Means, Standard Deviations, and Confidence Intervals of Pairwise Differences 3rd grade 
Reading TCAP Scores 
Percentile Category N M SD Urgent 
Intervention 
Intervention 
Urgent Intervention 
Intervention 
At/Beyond Benchmark 
46 
68 
490 
297.78 
306.68 
354.52 
41.148 
33.263 
26.514 
 
-3.97-21.75 
46.35-67.13 
 
 
39.13-56.57 
 
 
 
Figure 7. Pairwise Differences 3rd grade Reading 
 
Research Question 8 
 Is there a statistically significant difference in 4th grade TCAP Reading scores as 
compared by STAR Reading level (Urgent Intervention, Intervention, At/Beyond Benchmark)? 
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H₀₈: There is not a statistically significant difference in 4th grade TCAP Reading scores 
as compared by STAR Reading level (Urgent Intervention, Intervention, At/Beyond 
Benchmark). 
A one-way analysis of variance was conducted to evaluate the relationship between the 
percentile category of the STAR test and the TCAP test. The factor variable, the percentile 
category, included three levels: Urgent Intervention, Intervention, and At/Beyond Benchmark. 
The dependent variable was the TCAP reading score. The ANOVA was significant, F(2, 522) = 
66.149, p < .001. Therefore, the null hypothesis was rejected. The strength of the relationship 
between the STAR percentile group and the TCAP score, as assessed by , was large (.202). 
Because the overall F test was significant, post hoc multiple comparisons were conducted 
to evaluate pairwise difference among the means of the three groups. A Tukey procedure was 
selected for the multiple comparisons because equal variances were assumed. Fourth grade 
TCAP Reading scores from the At/Beyond Benchmark group were significantly higher than both 
the Urgent Intervention group (p < .001) and the Intervention group (p < .001). However, there 
was not a significant difference between the Urgent Intervention group and the Intervention 
group (p = .998). The 95% confidence intervals for the pairwise differences, as well as, the 
means and standard deviations for the three STAR percentile groups, are reported in Table 2. 
Figure 8 shows the pairwise differences for 4th grade Reading. 
Table 2 
Means, Standard Deviations, and Confidence Intervals of Pairwise Differences 4th grade 
Reading TCAP Scores 
Percentile Category N M SD Urgent 
Intervention 
Intervention 
Urgent Intervention 
Intervention 
27 
40 
297.89 
297.45 
26.148 
27.959 
 
-16.34 – 15.46 
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At/Beyond Benchmark 458 338.49 27.147 27.96 – 53.24 30.51 – 51.56 
 
 
 
Figure 8. Pairwise Differences 4th
 
grade Reading 
 
Research Question 9 
 Is there a statistically significant difference in 5th grade TCAP Reading scores as 
compared by STAR Reading level (Urgent Intervention, Intervention, At/Beyond Benchmark)? 
H₀₉: There is not a statistically significant difference in 5th grade TCAP Reading scores 
as compared by STAR Reading level (Urgent Intervention, Intervention, At/Beyond 
Benchmark). 
A one-way analysis of variance was conducted to evaluate the relationship between the 
percentile category of the STAR test and the TCAP test. The factor variable, the percentile 
category, included three levels: Urgent Intervention, Intervention, and At/Beyond Benchmark. 
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The dependent variable was the TCAP reading score. The ANOVA was significant, F(2, 470) = 
88.829, p < .001. Therefore, the null hypothesis was rejected. The strength of the relationship 
between the STAR percentile group and the TCAP score, as assessed by , was large (.274). 
Because the overall F test was significant, post hoc multiple comparisons were conducted 
to evaluate pairwise difference among the means of the three groups. A Tukey procedure was 
selected for the multiple comparisons because equal variances were assumed. Fifth grade TCAP 
Reading scores from the At/Beyond Benchmark group were significantly higher than both the 
Urgent Intervention group (p < .001) and the Intervention group (p < .001). However, there was 
not a significant difference between the Urgent Intervention group and the Intervention group (p 
= .317). The 95% confidence intervals for the pairwise differences, as well as, the means and 
standard deviations for the three STAR percentile groups, are reported in Table 3. Figure 9 
shows the pairwise differences for 5th grade Reading. 
Table 3 
Means, Standard Deviations, and Confidence Intervals of Pairwise Differences 5th grade 
Reading TCAP Scores 
Percentile Category N M SD Urgent 
Intervention 
Intervention 
Urgent Intervention 
Intervention 
At/beyond benchmark 
30 
65 
378 
280.57 
288.74 
325.01 
20.018 
24.901 
26.031 
 
-5.09 - 21.43 
33.05 – 55.83 
 
 
28.20 – 44.34 
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Figure 9. Pairwise Differences 5th grade Reading 
 
Research Question 10 
 Is there a statistically significant difference in 3rd grade TCAP Math scores as compared 
by STAR Math level (Urgent Intervention, Intervention, At/Beyond Benchmark)? 
H₀₁₀: There is not a statistically significant difference in 3rd grade TCAP Math scores as 
compared by STAR Math level (Urgent Intervention, Intervention, At/Beyond Benchmark). 
A one-way analysis of variance was conducted to evaluate the relationship between the 
percentile category of the STAR test and the TCAP test. The factor variable, the percentile 
category, included three levels: Urgent Intervention, Intervention, and At/Beyond Benchmark. 
The dependent variable was the TCAP reading score. The ANOVA was significant, F(2, 481) = 
83.392, p < .001. Therefore, the null hypothesis was rejected. The strength of the relationship 
between the STAR percentile group and the TCAP score, as assessed by , was large (.257). 
  
74 
 
Because the overall F test was significant, post hoc multiple comparisons were conducted 
to evaluate pairwise difference among the means of the three groups. A Tukey procedure was 
selected for the multiple comparisons because equal variances were assumed. Third grade TCAP 
Math scores from the At/Beyond Benchmark group were significantly higher than both the 
Urgent Intervention group (p < .001) and the Intervention group (p < .001). However, there was 
not a significant difference between the Urgent Intervention group and the Intervention group (p 
= .193). The 95% confidence intervals for the pairwise differences, as well as, the means and 
standard deviations for the three STAR percentile groups, are reported in Table 4. Figure 10 
shows the pairwise differences for 3rd grade Math. 
Table 4 
Means, Standard Deviations, and Confidence Intervals of Pairwise Differences 3rd grade Math 
TCAP Scores 
Percentile Category N M SD Urgent 
Intervention 
Intervention 
Urgent Intervention 
Intervention 
At/beyond benchmark 
20 
26 
438 
266.60 
283.19 
339.76 
40.440 
18.717 
32.359 
 
-5.89 – 39.08 
55.88 – 90.45 
 
 
41.31 – 71.83 
  
75 
 
 
Figure 10. Pairwise Differences 3rd grade Math 
 
Research Question 11 
 Is there a statistically significant difference in 4th grade TCAP Math scores as compared 
by STAR Math level (Urgent Intervention, Intervention, At/Beyond Benchmark)?  
H₀₁₁: There is not a statistically significant difference in 4th grade TCAP Math scores as 
compared by STAR Math level (Urgent Intervention, Intervention, At/Beyond Benchmark). 
A one-way analysis of variance was conducted to evaluate the relationship between the 
percentile category of the STAR test and the TCAP test. The factor variable, the percentile 
category, included three levels: Urgent Intervention, Intervention, and At/Beyond Benchmark. 
The dependent variable was the TCAP reading score. The ANOVA was significant, F(2, 601) = 
65.598, p < .001. Therefore, the null hypothesis was rejected. The strength of the relationship 
between the STAR percentile group and the TCAP score, as assessed by , was medium (.179). 
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Because the overall F test was significant, post hoc multiple comparisons were conducted 
to evaluate pairwise difference among the means of the three groups. A Tukey procedure was 
selected for the multiple comparisons because equal variances were assumed. Fourth grade 
TCAP Math scores from the At/Beyond Benchmark group were significantly higher than both 
the Urgent Intervention group (p < .001) and the Intervention group (p < .001). However, there 
was not a significant difference between the Urgent Intervention group and the Intervention 
group (p = .288). The 95% confidence intervals for the pairwise differences, as well as, the 
means and standard deviations for the three STAR percentile groups, are reported in Table 5. 
Figure 11 shows the pairwise differences for 4th grade Math. 
Table 5 
Means, Standard Deviations, and Confidence Intervals of Pairwise Differences 4th grade Math 
TCAP Scores 
Percentile Category N M SD Urgent 
Intervention 
Intervention 
Urgent Intervention 
Intervention 
At/beyond benchmark 
44 
63 
497 
279.84 
289.81 
326.45 
40.217 
37.447 
32.526 
 
-5.57 – 25.51 
34.17 – 59.05 
 
 
26.06 – 47.22 
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Figure 11. Pairwise Differences 4th grade Math 
 
Research Question 12 
 Is there a statistically significant difference in 5th grade TCAP Math scores as compared 
by STAR Math level (Urgent Intervention, Intervention, At/Beyond Benchmark)?  
H₀₁₂: There is not a statistically significant difference in 5th grade TCAP Math scores as 
compared by STAR Math level (Urgent Intervention, Intervention, At/Beyond Benchmark). 
A one-way analysis of variance was conducted to evaluate the relationship between the 
percentile category of the STAR test and the TCAP test. The factor variable, the percentile 
category, included three levels: Urgent Intervention, Intervention, and At/Beyond Benchmark. 
The dependent variable was the TCAP reading score. The ANOVA was significant, F(2, 449) = 
131.424, p < .001. Therefore, the null hypothesis was rejected. The strength of the relationship 
between the STAR percentile group and the TCAP score, as assessed by , was large (.369). 
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Because the overall F test was significant, post hoc multiple comparisons were conducted 
to evaluate pairwise difference among the means of the three groups. A Tukey procedure was 
selected for the multiple comparisons because equal variances were assumed. Fifth grade TCAP 
Math scores from the At/Beyond Benchmark group were significantly higher than both the 
Urgent Intervention group (p < .001) and the Intervention group (p < .001). In addition, the 5th 
grade TCAP Math scores from the Intervention group were significantly higher than the Urgent 
Intervention group (p = .039). The 95% confidence intervals for the pairwise differences, as well 
as, the means and standard deviations for the three STAR percentile groups, are reported in 
Table 6. Figure 12 shows the pairwise differences for 5th grade Math. 
Table 6 
Means, Standard Deviations, and Confidence Intervals of Pairwise Differences 5th grade Math 
TCAP Scores 
Percentile Category N M SD Urgent 
Intervention 
Intervention 
Urgent Intervention 
Intervention 
At/beyond benchmark 
30 
56 
366 
249.23 
266.11 
318.53 
31.613 
28.784 
30.563 
 
0.69– 33.06 
55.82 – 82.99 
 
 
42.27 – 62.80 
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Figure 12. Pairwise Differences 5th grade Math 
 
 Chapter Summary 
In this chapter STAR and TCAP assessments scores used for analysis were collected 
from the 2016-2017 school year for grades 3, 4, and 5. School administrators paired individual 
student STAR scores with individual student TCAP scores. The complied list of scores was 
provided to the researcher for data analysis.  
There were six research questions and six null hypotheses related to correlation. A series 
of Pearson correlation coefficient were computed to test the relationship between the STAR 
Reading scores and TCAP Reading scores for 3rd, 4th, and 5th grade students in Math and 
Reading. In general, the results suggest that students with high STAR scores in Reading also 
tended to have high TCAP scores in Reading and students with high STAR scores in Math also 
tended to have high TCAP scores in Math.  
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There were six research questions and six null hypotheses related to the evaluation of the 
relationship between the percentile category of the STAR test and the TCAP test. A series of 
one-way analysis of variance were conducted to evaluate the relationship between the percentile 
category of the STAR test and the TCAP test. The factor variable, the percentile category, 
included three levels: Urgent Intervention, Intervention, and At/Beyond Benchmark. The 
dependent variable was the TCAP reading score. In general, the results suggested TCAP scores 
in Math and Reading from the At/Beyond Benchmark group were significantly higher than both 
the Urgent Intervention group and the Intervention group. 
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CHAPTER 5 
SUMMARY, CONCLUSION, AND RECOMMENDATIONS 
 
 The purpose of this study was twofold. One objective was to determine if there was a 
significant correlation between the Renaissance STAR test scores and TCAP in Math and 
Reading for students in 3rd, 4th, and 5th grade. The second purpose of the study was to test for a 
statistically significant difference in TCAP scores when compared by STAR level (Urgent 
Intervention, Intervention, At/Beyond Benchmark) in Math and Reading for 3rd, 4th, and 5th 
grade students. 
 
Summary of Results 
A series of Pearson correlations were computed to test the relationship between the 
STAR scores and TCAP scores in Math and Reading for students in 3rd, 4th, and 5th grade. The 
results of the analyses revealed a significant positive relationship between STAR assessment and 
the TCAP assessment in Math and Reading for grades 3, 4, and 5. In general, the results suggest 
that 3rd, 4th, and 5th graders with high STAR scores in Math also tended to have high TCAP 
scores in Math, and 3rd, 4th, and 5th graders with high STAR scores in Reading also tended to 
have high TCAP scores in Reading.  
The results from this study contradict Risko and Walker-Dalhouse (2010), when they 
asserted most benchmark tests are not useful in relation to instructional decision making because 
these tests are not directly related to educational benefits for students. Wiliam (2017) found the 
use of assessment during the learning process as opposed to an assessment at the completion of 
teaching, will have a greater impact on how quickly students learn than almost any other factor. 
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Based on the results of this study, teachers can use the STAR test as formative assessment to 
guide instruction to maximize students learning in Math and Reading for student in grade 3, 4, 
and 5. 
Within the second portion of this study the researcher tested for statistically significant 
differences in TCAP scores when compared by STAR level (Urgent Intervention, Intervention, 
At/Beyond Benchmark) in Math and Reading for 3rd, 4th, and 5th grade students.  The factor 
variable, the percentile category from the STAR assessment, included three levels: Urgent 
Intervention, Intervention, and At/Beyond Benchmark. The dependent variable was the TCAP 
Math or Reading score. Results indicated a strong relationship between the STAR percentile 
group and the TCAP score.  
When analyzed, the TCAP scores from the At/Beyond Benchmark group were 
significantly higher than both the Urgent Intervention group and the Intervention group in Math 
and Reading for students in 3rd, 4th and 5th grade. The students scoring in the At/Beyond 
Benchmark category on the STAR assessment were performing significantly higher on the 
TCAP assessment than their peers who scored in the Urgent Intervention or Intervention 
category on the STAR assessment. A statistically significant difference was unfounded on the 
TCAP assessment when comparing the Urgent Intervention and Intervention groups from the 
STAR assessment, with the sole exception being 5
th
 grade Math. The 5th grade TCAP Math 
scores from the Intervention group were significantly higher than the Urgent Intervention group.  
Marzano (2010) suggested formative assessments be used to evaluate student learning 
during the lesson to allows teachers the ability to make instructional adjustments to enhance 
student learning. Based on the information founded in this study, the STAR assessment can be 
used by teachers to drive instruction in the classroom in preparation for the TCAP assessment. 
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Consistent with the RTI Action Network (2017) in suggesting at-risk should receive additional 
support and supplemental materials in the regular classroom during the school day, this study 
revealed students scoring in the Urgent Intervention and Intervention group on the STAR are 
performing at a significantly lower rate on the TCAP than their peers 
 
Recommendations for Practice 
Based on the findings of this study, the author provides the following recommendations for 
practice: 
1. Educational assessment should be used in a manner that will positively impact the 
learning opportunities for students. A formalized assessment such as the STAR test 
should be used as a diagnostic tool for specific intervention to enhance student 
achievement.  
2. Teachers and administrators should evaluate the implications of excessive testing. If 
teachers are not testing in a manner that will impact instruction within the classroom, it is 
the responsibility of the teacher to determine of the assessment is necessary. 
3. Teachers and administrators should continue the use of the STAR Assessment within the 
classroom as a form of progress monitoring, a screener for RTI program, and too to assist 
in intervention instruction.  
4. Due to the strong correlation with TCAP assessment, administrators and teachers in 
districts not using STAR may want to review the findings of this study and consider the 
potential benefits of this assessment. STAR does provide teachers with individualized 
student feedback in a timely manner which allows adjustments to classroom instruction. 
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5. Teachers and administrators from all school systems in Tennessee should consider the 
use of the STAR assessment as an instructional tool. The STAR assessment can 
accurately provide teachers and administrators with information related to individual 
student progress and individual educational advancement toward state standards as 
defined by the TCAP assessment. 
6. Students scoring in the Urgent Intervention and Intervention groups on the STAR 
assessment should receive rigorous personalized support in order to better serve 
individual needs in preparation of the TCAP assessment.  
 
Recommendations for Further Research 
The results of this study have prompted the researcher to make the following 
recommendations for further research regarding student achievement on the STAR assessment 
and the TCAP assessment: 
1. Similar studies should be conducted in different grade levels, regions, or states with a 
larger sample size to determine if the results are similar to the results of this study. 
2. Conduct research tracking individual student achievement on the STAR and TCAP over 
several years to determine if a pattern exists.  
3. Conduct the same study over several years correlating and comparing STAR and TCAP 
scores for students in grades three, four, and five to determine if the STAR assessment is 
a predictor of student achievement on the TCAP. 
4. Investigate the difference between student growth scores on the STAR assessment and 
student growth scores on the TCAP assessment over a number of years to determine is a 
relationship exists.  
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5. Conduct research to determine if student gender impacts assessment results on STAR 
when correlated and compared to TCAP. 
6. Investigate the disproportion academic performance of sub-groups, identified as: 
racial/ethnic, socioeconomic, home-language, and special education groups on the STAR 
and TCAP assessments.  
7. Use a qualitative or mixed methods approach to evaluate teacher, student, parent, 
administrator, and district leader perceptions of relationships between the STAR and the 
TCAP assessment. 
8. Conduct a study that evaluates variations in prescribed RTI interventions by teacher and 
by school. By comparing differences in intervention practices used for RTI, the programs 
or methods that produce better results can be identified and utilized by teachers and 
administrators.  
 
Conclusion 
 An important aspect of testing as indicated by Haladyna et al. (2008), standardized 
testing should be used to identifying potential opportunities where intervention might benefit the 
individual. Due to the strong correlation between the STAR assessment and the TCAP 
assessment, classroom teachers should utilize the STAR assessment as a formative assessment 
tool. Individual student results from the STAR assessment should be analyzed by teachers for the 
purpose of providing instruction. The findings from this study are consistent with Vanderheyden 
(2013) describing a universal screener as a forecast of a child’s performance on the end of year 
state assessment. 
 Students categorized by the STAR assessment as At/Beyond Benchmark are scoring 
significantly higher than their peers that score Urgent Intervention or Intervention on the STAR 
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assessment. Scoring within the Urgent Intervention or Intervention on the STAR assessment 
should alert teachers to the critical instructional needs of a student. Students scoring Urgent 
Intervention or Intervention on the STAR are at a higher risk of low performance on the TCAP 
than their peers. The RTI Action Network (2017) suggested students identified as at-risk should 
receive additional support and supplemental materials in the regular classroom during the school 
day. Teachers should utilize all available resources to meet the urgent needs of students 
performing within the Urgent Intervention or Intervention on the STAR. 
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APPENDICES 
APPENDIX A 
Types of Questions on Educational Assessments 
Example of a Multiple-Choice Question (Nitko & Brookhart, 2007): 
In what year did the United States enter World War I? 
A. 1776 
B. 1812 
C. 1917 
D. 1981 
Example of a Multiple-Choice Question (Florida Department of Education, 2015): 
What is the value of the unknown number in the equation 6 x 3 =□?  
A. 13  
B. 19 
C. 18 
D. 63 
 
Example of a Matching Exercise (Marzano, 2010): 
Match the state listed on the left with its most famous landmark listed on the right. 
1. District of Columbia _____ 
2. Arizona _____ 
3. South Dakota _____ 
4. Texas _____ 
5. The Alamo 
6. The Pentagon 
7. The White House 
8. Mount Rushmore 
9. Everglades 
10. Grand Canyon 
Example of a matching table sample questions from Florida Department of Education (2015): 
Match each number to the value of the number rounded to the nearest 10.  
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Example of an Alternative-Choice Question (Marzano, 2010): 
“Sally sold seashells” is an example of: 
A. Hyperbole 
B. Alliteration 
Example of a true/false item: 
____Quotation marks are used at the end of statements that are questions. 
____ The intersection of any two lines produces four 45-degree angles. 
 
 
Example of a multiple response item (Marzano, 2010): 
Put a check next to shapes for which you can find the volume: 
_____Circle 
_____Cube 
_____Square 
_____Sphere 
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_____Octagon 
_____Prism 
 
Example from Educational Testing Services (ETS) (2107): 
Which of the following integers are multiples of both 2 and 3? 
Indicate all such integers. 
A. 8 
B. 9 
C. 12 
D. 18 
E. 21 
F. 36 
 
Example questions from Florida Department of Education (2015): 
Select all the fractions that are equivalent to a whole number. 
 
Select all the expressions that are equal to 324. 
A.  372 – 48 
B. 660 – 346 
C. 119 + 215 
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D. 728 – 404 
E. 216 + 108 
 
Example of a fill in the blank item (Marzano, 2010): 
1. A fraction in which the numerator is greater than the denominator is a(n) 
________ fraction. 
2. Animals that only eat vegetation are called _____, animals that eat only meat 
are called _____, and animals that eat both vegetation and meat are 
called_____. 
Example of a short answer item (Nitko & Brookhart, 2007)” 
1. What is the pen name of the author of Alice in Wonderland? 
__________________ 
2. What city is located at the confluence of the Allegheny and Monongahela 
rivers? __________________________ 
Examples of a short answer item (Parent guide to being TNReady: Preparing for the 
2016-17, TNDOE, n.d.d): 
1. Makenna purchases a car for $27,500. The value of the car will depreciate each year. 
After five years, the value of the car is $14,186. What is the approximate yearly 
depreciation rate of the car, to the nearest tenth of a percent? 
 
 
2. Evaluate 39 - (11 + 5³ ÷ 5) 
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APPENDIX B  
Permission Letters 
 
Permission Letter for Administrator Participation in the Collection of Data 
 
 
 
January 11, 2018 
Dr. Jason Vance 
Director of Schools 
Loudon County School System 
100 River Road 
Loudon, Tennessee 37774 
865-458-5411 
 
 
Dear Dr. Vance:  
 
I am working to complete my Doctoral Dissertation at East Tennessee State University, Johnson 
City, TN. I would like to gain your permission to request participation from administrators 
within your system. Per our previous conversation, the collection of the data will be performed 
by the participating administrators to protect student privacy as well as teacher privacy. 
Participating administrators will provide the researcher with a data set of numerical test scores 
only, no identifiable information from students will be included. 
 
If these arrangements meet with your approval, please sign the letter where indicated below and 
return it to me in the enclosed return envelope.  
 
Thank you very much.  
 
Sincerely,  
 
 
Brooke Sampson 
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Permission Letter for Administrator Participation in the Collection of Data 
 
 
 
January 9, 2018 
Debra Ann Cline, Ed.D 
Assistant Superintendent 
Sevier County School System 
226 Cedar Street  
Sevierville, Tennessee 37862 
865-453-4671 
 
 
Dear Dr. Cline:  
 
I am working to complete my Doctoral Dissertation at East Tennessee State University, Johnson 
City, TN. I would like to gain your permission to request participation from administrators 
within your system. Per our previous conversation, the collection of the data will be performed 
by the participating administrators to protect student privacy as well as teacher privacy. 
Participating administrators will provide the researcher with a data set of numerical test scores 
only, no identifiable information from students will be included. 
 
If these arrangements meet with your approval, please sign the letter where indicated below and 
return it to me in the enclosed return envelope.  
 
Thank you very much.  
 
Sincerely,  
 
 
Brooke Sampson 
 
  
 
  
  
105 
 
 
  
106 
 
APPENDIX C  
STAR Math Instructional Planning Report 
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APPENDIX D 
STAR Reading Instructional Report  
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